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Abstract
This thesis examines the validity of the export-led growth (ELG)
hypothesis in Honduras and compares the Honduran experience to that of
other Central American countries, specifically Costa Rica, El Salvador,
Guatemala and Nicaragua. It further evaluates the ELG hypothesis for the
agricultural sector of Honduras. The conceptual model incorporates exports
into a Cobb-Douglas production function and formulates dynamic econometric
models of real gross domestic product (GDP), real gross fixed capital
formation (GFCF), labor and real exports for the 1970-2000 period. To test for
the validity of the ELG hypothesis, Granger-causality was tested on the
export coefficients of the growth equation of the vector autoregressive (VAR)
or error correction (ECM) model for each country in the short run, long run
and in both (in totality). The results indicate that, in El Salvador, evidence
supporting the ELG hypothesis was found in the short-run and in totality, it
was also found that the ELG hypothesis holds in the long-run for Guatemala
and for the non agricultural sector of Honduras. In Nicaragua, exports were
found to Granger cause economic growth in the long-run and in totality. No
evidence was found to support the ELG hypothesis for Costa Rica, Honduras
and the Ag-GDP sector of Honduras. The results imply that efforts being put
forth by the government of Honduras to promote total agricultural exports
are not sufficiently strong to lead to economic growth over the study period.
The strong emphasis in the promotion of maquila exports in recent years,

ix

however, seems to have contributed to economic growth from export
expansion. Honduras has experienced an expansion of non-traditional
agricultural exports over the past two decades. Yet, agricultural exports
continue to be dominated by traditional commodities (bananas and coffee).
The 1990’s brought along low world prices for these traditional products, thus
contributing to a slow down in growth of the dollar value of agricultural
exports. The efforts by the Honduran government to diversify agricultural
exports are a recent experiment, but it seems that contributions of such
exports to economic growth are not significantly detected from the 1970-2000
data.

Keywords: VAR, ECM, Cointegration, Granger-causality, Sector analysis,
Comparative Analysis.
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Chapter 1
Introduction
1.1 Introduction
The study of the role of exports on economic growth is a recurrent
research theme in the trade and development literature. The idea that export
growth is a major determinant of output growth, the “export-led growth
hypothesis,” has considerable appeal to many developing and less-developed
countries. One reason lies in the fact that the export sector generates
considerable economic activity and creates a good number of jobs and income.
It is not surprising, therefore, to find that domestic (country) and
international development efforts place a heavy emphasis on export related
activities. This is certainly true for Honduras where agricultural exports
have been an important source of foreign exchange earnings and where a
restructuring of the use of the country’s resources has recently favored other
non-traditional export activities.
The relationship between exports and economic growth for developed
and less-develop countries (LDC’s) has been fully analyzed by a large number
of empirical studies. Some studies support the existence of a causal
relationship between exports and economic growth while others fail to
support it.
For small LDC’s such as Honduras and its regional trading partners,
timely empirical evidence on the contribution of exports to economic growth is
1

crucial for the formulation of policies consistent with the efficient use of the
country’s limited resources.
There is little doubt that export markets contribute to economic
activity in Honduras. The real value of the Honduran export market is on
average 1478.7 million dollars which represented about 49% of the average
Gross Domestic Product of the country during 1970-2000. By comparison,
average Central American exports represented 26.9% of its average GDP for
the same period. For the other countries, Costa Rica’s exports represented
32.4% of the country’s GDP, Guatemala’s exports were 19.9% of its GDP, El
Salvador’s 21.8% and Nicaragua 28.9%.
Is export expansion a reasonable economic development strategy for
Honduras? This study focuses on the export-led growth hypothesis for
Honduras for the period 1970-2000. The need for such an analysis arises
because export expansion was the most consistent and ambitious policy
attempted throughout the 1990-2000 decade; yet, formal studies of the
relationship and exports are recently lacking.
Given the fact that Honduras has an overwhelming accumulation of
debt, poverty and inequality levels high even for Latin American standards,
an analysis of the linkage between exports and growth would provide helpful
information to policymakers on the expected impact of export based growth
policies. It is important to highlight that the government of Honduras has
made a serious commitment towards achieving sustainable economic growth
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in order to reduce poverty, this commitment has been presented in the
formulation of a Poverty Reduction Strategy Paper (PRSP).
The poverty reduction strategy is a shared commitment between the
central government of Honduras and Honduran society as a whole. The
commitment began when it was incorporated into the Master Plan for
National Reconstruction and Transformation (MPNRT).
This is a long run effort, a state policy, within a structure of intense
participation by civil society and the support of the international donor
society. The document is the framework that will guide the allocation of
public resources, including those that are of external origin. This means that
it will go beyond allocating resources for reconstruction projects in
productive, social and road infrastructure. The PRSP will not only comprise
national

reconstruction

and

transformation,

it

will

also

encompass

macroeconomic changes, educational reform, sustainable rural development,
justice system reform, and environment and risk management among other
areas.
The PRSP starts off with a brief account of the process that was
carried out to formulate the strategy and to encourage society to take an
active roll in poverty reduction. The document continues with a description of
the characteristics of poverty in Honduras. It sheds light on the magnitude
and dimension of poverty in the country using several methods, including the
Poverty Line, Unsatisfied Basic Needs (UBN’s), the nutritional status of
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schoolchildren, and the Human Development Index (HDI’s). It paints a clear
picture of the incidence of poverty, either by region or by socio-demographic
group. Additionally, the effects of Hurricane Mitch are estimated.
The determinants and consequences of poverty are discussed at length.
Factors such as slow economic growth and its relation to low income per
capita, and the uneven distribution of income and productive assets are also
discussed. Savings and investments are analyzed because of their close ties
with economic growth, as well as the competitiveness and productivity of the
economy.
The importance of other factors related to poverty, like population,
environment, transparency, culture and values, modernization of the State
and decentralization is also noted. Long and intermediate run goals and
targets are established in the PRSP. The PRSP outlines a policy structure
that would consent for rapid, equitable and sustainable growth, consistent
with poverty reduction objectives.
Specific actions, such as social, productive and infrastructure projects
are set to reduce the high incidence of poverty in rural areas and marginal
urban areas, to strengthen investment in human capital, to strengthen social
security safety nets, and to support the sustainability of the strategy in areas
like transparency, justice, decentralization and the environment.
Financing of the programs and projects related to the PRSP are also
discussed. Financing is related very closely, although not limited to, external
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debt relief, especially under the Highly Indebted Poor Countries (HIPC)
Initiative as well as from grants and loans, also expenditures derived from
reallocation of resources will be used. The operational framework and the
possible risks involved with the implementation of the strategy are also
discussed.
The ability of Honduras to successfully implement macroeconomic
reforms that are growth enhancing and that result in poverty reduction
improve its chances to qualify for the Heavily Indebted Poor Countries
Initiative with the International Monetary Fund. An empirical assessment of
the export expansion efforts by Honduras would be relevant in this context as
well. Of course, such an analysis can be strengthened by comparing the
performance of the export sector of Honduras to that of its trading partners
in the Central American region.

1.2 Problem Definition
After a long period of internal economic and political conflicts,
Honduras and its Central American neighboring countries are now facing the
immense challenge of improving living conditions for their people and taking
advantage of their rich resource base. More than 50% of all Central
Americans live below the poverty line. This economic reality has moved
countries like Honduras to implement macroeconomic policy reforms oriented
towards creating employment through non-traditional activities.

5

Presidents from the countries in the region formed the Alliance for
Sustainable Development in Central America in August 1994. Responding to
the opportunity provided by the advent of peace, the region’s governments
joined their efforts to seek higher and sustainable levels of human
development. The goal of this initiative was to pursue economic development
in partnership with social welfare, democracy and environmental balance.
The resolution of major political conflicts and armed struggles in the
1990s has brought new hopes to Central America. Growth has resumed, real
wages have increased, and the countries are attracting significant foreign
investments (Larraín, 2003).
In Honduras, exports have shown interesting dynamism, especially in
non-traditional sectors, where the main exports used to consist of bananas
and coffee and now include shrimp and lobsters as well.
Since the 1980’s, the Honduran economy, based primarily in
agriculture, has been greatly affected by declining world prices for its
traditional exports of coffee and bananas. Special export arrangements have
been established through the Caribbean Basin Economic Recovery Act
(CBERA), the Generalized System of Preferences (GSP), and the "9802 textile
program." Both CBERA and GSP provide unilateral and temporary duty-free
trade preferences to designated countries, including Honduras, by the United
States.

6

The 9802 textile program provides for reduced duties and liberalized
textile and apparel quotas (U.S. & Foreign Commercial Service And U.S.
Department Of State, 1998). Other policies adopted by Honduras include
deregulation on restrictive pricing and marketing mechanisms, liberalization
of trade, reduction of the fiscal deficit, and a sharp devaluation of the

Lempira (American Express, 2000).
These policies have had an expansionary as well as a diversification
effect on exports. The export market on average represents about 49% of the
average Gross Domestic Product of Honduras for the period 1970-2000.
Although exports are an important source of foreign exchange earnings
and export-driven activities generate considerable employment in Honduras,
there is no recent empirical evidence assessing the short and long term effect
of export expansion on economic growth. There seems to be an agreement
among the Central American countries that exports benefit economic growth;
however, recent empirical evidence supporting this development strategy is
lacking throughout the region.

1.3 Justification
In the early 1960s, Central America had an average per capita income
similar to that of the other Latin American countries and higher than East
Asia’s. Three decades later, East Asia’s per capita income was five times
larger than Central America’s, while Latin America’s income was twice as
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large. The decade of the 1980s was particularly hard for the region, which
saw its income per capita decline at an average of 1.5% per year.
The 1990s brought new hope to Central America, and especially to
Honduras through growth expansion, increases in real wages, and the
attraction of significant foreign capital. Despite this favorable economic
performance, Honduras and the Central American region still have a lot of
unexploited potential and poverty continues to be pervasive. With adequate
policies and some international cooperation (especially in terms of market
access), Central America can aspire to improved economic growth. The
characteristics of the region in terms of location, size, cost of the labor force,
and climate render export-led growth as a viable economic development
strategy (Larraín, 2003).
The need to analyze the effect of export-promotion policies of Honduras
arises because of the recent considerable importance the government of
Honduras has placed on this sector. Given the fact that Honduras and the
region have an overwhelming accumulation of debt, high poverty and
inequality levels, an analysis such as this one would provide first-hand
empirical evidence on whether further efforts in promoting exports are
warranted.

8

1.4 Research Objectives
The general objective of this study is to empirically test the Export-Led
Growth hypothesis for Honduras and compare its export performance to that
of other Central American countries for the period 1970-2000.
The specific objectives are:
1. To specify and estimate a dynamic econometric time series model on
the relationship between exports and economic growth of Honduras.
2. To test the causal relationship between exports and growth.
3. To evaluate the causal linkage between growth in agricultural sector
and exports of Honduras.
4. To test the export-led growth hypothesis for other Central American
countries and conduct a comparative analysis.

1.5 Procedures
1.5.1 Data
This study will use annual data for Honduras, Guatemala, El
Salvador, Nicaragua and Costa Rica for the period 1970-2000 on the following
variables: real GDP, real Exports, real Gross Fixed Capital Formation
(GFCF) and Labor Force (LAB). Gross Domestic Product, Exports, and Gross
Fixed Capital Formation are measured in millions of US$ (1995 based) and
Labor Force is measured in units.
The study will also use non-agricultural GDP for Honduras, measured
in millions of US$ (1995 based) (the difference of GDP and Agricultural value
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added) as well as agricultural value added GDP for Honduras, measured in
millions of US$ (1995 based). The above variables were obtained from the
“2002: World Development Indicators” CD-ROM version.
•

Objective One:

A dynamic econometric time series model for studying the relationship
between exports and economic growth for Honduras would involve a VAR
model. To specify the model, the first step is to test for unit roots in the
series, once unit roots are tested; a cointegration test will be performed. If
cointegration is found, an ECM model will be used, if no cointegration is
found, a VAR model will be used. To test for unit roots the Augmented Dickey
Fuller (ADF) test and the Phillips-Perron test will be used. To test for
cointegration the Johansen and Juselius procedure will be used. Once the
model has been specified, the estimation will be done with the Maximum
Likelihood estimation procedure.
•

Objective Two:

Granger causality will be used to test for export-led growth and/or
growth-led exports. To test for export-led growth, significance of the export
coefficients (lagged) on the GDP growth equation is tested; this implies that
previous export data helps predict economic growth better than using the
lagged GDP data alone. To test for growth-led exports, the exact same
procedure is done for the GDP coefficients on the export equation; causality is
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again related to the better explanatory power of the lagged GDP coefficients
on the exports equation.
•

Objective Three:

To evaluate the export-led growth hypothesis for the agricultural
sector, a dynamic econometric time series model will be specified and
estimated using exports and agricultural, as well as non-agricultural, GDP.
Once again, to specify the models, stationarity and the cointegration tests
will be performed on both models. Once the models have been specified,
Granger causality tests will be carried out. Of interest to this study is to test
whether dynamics between exports and national GDP are maintained at the
agricultural sector level. The same dynamics will be tested for nonagricultural GDP and aggregate exports.
•

Objective Four:

For Central American countries, the agricultural sector represents
approximately 15-20% of the regional GDP, 40% of the labor force and
agricultural exports represent 25-30% of total regional exports (Winograd,
2003). Although there have been many efforts put forth to reach a greater
export product diversification, it is until recent years that this has been
achieved, observed mainly in Honduras and Nicaragua, where efforts are
currently focused on diversification, moving towards a composition of exports
with a larger base on manufactures and higher value added products. Figure
1.1 illustrates the size of the export sector of each country to its GDP for the
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period 1970-2000, it can be observed that Honduran exports represent 49.8%
of its average GDP for the period, Costa Rican exports represent 32.4% and
Guatemala’s exports represent 19.9%, El Salvador’s exports comprise 21.8%
of its GDP, and Nicaragua’s 28.9%; altogether, the exports in the region
represent 26.9% of the region’s GDP.

60%
50%

49.8%

40%
32.4%
30%

28.9%

26.9%
21.8%

20%

19.9%

10%
0%
Honduras
El Salvador

Costa Rica
Guatemala

Nicaragua
Central America

Figure 1.1 Total Exports as a Percentage of Total GDP in Central
America for 1970-2000.
To test for the export-led growth hypothesis for the Central American
countries, stationarity and cointegration tests will be performed once again
on GDP, GFCF, LAB and EXP for the Central American countries. Once the
models have been specified, Granger causality tests will be performed.
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Having identified the direction of causality for the 5 countries, a comparative
analysis on the Central American experience will be provided.

1.6 Outline of the Thesis
The first chapter of this work will focus on the development of the
problem statement, a justification concerning the identified problem, as well
as the establishment of detailed research procedures that will provide the
framework for the development of this thesis. The remaining chapters are
outlined as follows; the second chapter will provide an extensive review of
literature on the export-led growth hypothesis with emphasis on time series
studies. A summary of export promotion efforts by the government of
Honduras, along with a description of the Poverty Reduction Strategy will be
included. Chapter three will introduce the methodology with an emphasis on
recent econometric developments in time series analysis. Chapter four will
concentrate on the empirical results obtained from the research. The final
chapter will provide conclusions and implications of the research.
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Chapter 2
Review of Literature
2.1 Previous Research
Relationship between exports and economic growth has been fully
analyzed by a large number of recent empirical papers. Nevertheless, the
evidence is rather mixed. While some studies support the existence of a
causal relationship between exports and economic growth, others fail to
provide support for the existence of a significant relation between these two
variables. Most of the studies with mixed results belong to a class of bivariate
analysis where the variables involved are some representation of growth and
export.
According to Giles and Williams (2000, Part 1) the empirical literature
on export-led growth can be separated into three groups. The first group of
studies uses cross-country correlation coefficients to test the Export-led
Growth hypothesis, these studies were followed by regression applications,
typically least squares based, that were again usually cross-country
predicated, and the third, most recent group of works, apply time series
techniques to examine the export-growth relationship.
One group of cross-section research looks at rank correlation
coefficients of simple OLS regressions between exports and output. The
number of countries studied ranged from seven to more than one hundred,
various time periods were investigated and several definitions of the “export”
14

and “economic growth” variables were adopted. The general conclusion was
that high levels of output growth were significantly associated with high
levels of export growth. The problem with these types of studies is that
sometimes a “spurious” or unauthentic correlation could occur based on the
fact that exports were part of the national product.
Since the spurious correlation was a concern, latter studies tried to
include other variables and used linear regressions to include them. In these
linear regressions you would see exports as the independent variable and
growth as the dependent variable, with other determinants for growth
included in the independent variables. These studies normally concluded that
the export-led growth hypothesis was supported if the coefficient on exports
was positive and statistically significant.
An example of one of these studies is that conducted by Ram in 1985.
Ram regressed real output on capital, labor and exports in the same manner
of a production function; he worked with the first differences of each variable
used, with the exception of the rate of income with respect to output. His
objective was to shed new light on the linkages between exports and growth
by using fairly standard models but employing larger data sets, focusing on
certain specific issues and handling some econometric questions relevant to
such empirical work.
Ram rationalizes the notion that exports are a production input, in the
sense that the level of exports affects aggregate output for given levels of
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labor and capital, based on the proposition that a high level of exports lead to
a better allocation of resources in terms of the simplest concepts of
comparative advantage and production efficiency. Exports may also facilitate
exploitation of economies of scale, make for increased capacity utilization,
and strengthen inducement for technological change. Further, increased
exports probably relax the foreign resource constraint and may raise the
productivity of labor and capital within the framework of two-gap models of
development.
Ram’s approach was an improvement over previous work because he
included a greater sample of less developed countries and within the sample,
a greater proportion of low income less developed countries were included
(including Honduras). Distinction between the 1960’s and the 1970’s was
done because in the 1970’s, the burden of petroleum imports may have had
made exports more important for economic growth than was the case earlier.
He also saw the need to make a satisfactory transition from statements of
correlational patterns to some judgment of causal structure; he thought that
with a regression framework, this could be achieved. He analyzed the role of
exports in economic growth in the framework of a straightforward production
function model that treats export as similar to a production input.
Ram found that export performance does seem important for economic
growth, this importance seems to have increased during the 1970’s and while
the export impact for the lower income countries seem small over the period
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1960-70 the impact differential almost disappears in 1970-77 during which
the impact seems quite large and almost equal in both groups.
Ram’s study did not test the direction of causality; it just made use of
regression analysis and assumed that if the parameter for exports was
significant then, the export-led growth hypothesis was proven. He did,
however, replace the use of correlation techniques used before. His study
sheds some light on what kind of results can be expected for Honduras in this
research, given the fact that Ram found that exports do play an important
role in economic growth in Less Developed Countries.
There was another study conducted by Ram in 1987. Its objectives
were to provide estimates of two models of the export-growth linkage between
88 Less Developed Countries (LDC’s) using annual data. Cross-section
estimates were also tested for the sub-periods 1960-1972 and 1973-1982 for
several LDC’s. The fit of the models were good in most cases, over 70% of the
countries reported F-statistics with at least 10% significance and the role of
exports seems to be predominantly positive.
The cross-section evidence reinforces the time series results about the
importance of exports for growth in most cases. It was also found that the two
time periods differed, indicating a structural change from the 1960’s to the
1970’s, also, government size was also found to be significant in economic
growth but did not have much effect on the export coefficient.
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The recognition of the potential difficulties with cross-sectional
research in attempting to examine for export-led growth has led to another
group of studies that formally test for causality, the time series causality
studies (Giles and Williams, 2000 Part 1). However certain problems still
arise in time series models.
The definition of the information set leads to one common source of
difficulty in an export-led growth study using Granger-causality tests.
Aggregation of the data may also make a difference. This has been seen in
the different outcomes of studies for a certain country, were investigators
have reached different conclusions based on different data sets. For example,
if an annual system is found to have no Granger-causality, the exact opposite
could be found when using quarterly data. These discrepancies may be due to
different information sets as well as different time periods and methods.
Another source of problems is the estimation and lag-order selection,
the lag-order is typically not known, and the choice of the lag-length is
important to avoid incorrect Granger-causality conclusions. Stationarity and
deterministic terms are other issues one has to be aware of when conducting
Granger-causality tests on time series (Giles and Williams, 2000 Part 2).
Work by Jung and Marshall (1985) used Granger causality tests on a
bivariate autoregressive process. They tested causality and performed F-tests
on 37 developing countries on the period 1950-1981 with no country having
less than 15 observations. The authors used an initial lag length of 2 for each
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of the right hand side variables. Afterwards, a maximum likelihood correction
for first order autocorrelation of the residuals was used in all regressions,
then, a modified Box-Pierce statistic testing for general autocorrelation in the
residuals was calculated. In more than half of the countries they failed to
reject the hypothesis of no autocorrelation in either equation (Export-led
growth or Growth-led exports). If, in either equation, the hypothesis of no
autocorrelation was rejected, both equations were re-estimated with various
lag lengths. If this failed to produce acceptance of the white noise null
hypothesis, then second differencing and de-trending were used to pre-whiten
the residuals. After all these procedures, only six regressions were left were
the white noise hypothesis was rejected.
Overall, they found lack of support for the export-led growth
hypothesis. Only Indonesia, Egypt, Costa Rica and Ecuador supported the
export-led growth hypothesis, in other words, only 4 out of 37 countries
(10.8%). They found that South Africa, Korea, Pakistan, Israel, Bolivia and
Peru presented a negative sign on exports, and therefore were classified as
supporting the export reducing growth hypothesis. Iran, Kenya and Thailand
supported the growth-led export hypothesis and only Greece and Israel
support the growth reducing exports hypothesis because of the negative sign
of the growth variable in the export equation. However, the authors did not
test for properties of time series data which include stationarity and
cointegration.
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Work by Afxentiou and Serletis (1991) is based on testing the exportled growth hypothesis for 16 countries which at the time were classified as
“industrial” by the International Monetary Fund (List of countries in table
2.1). The data used was in an annual basis for the period 1950-1985.
Some data properties were tested before using a VAR to test for
Granger-causality. The properties tested were integration and cointegration,
and, since no cointegration between GDP and exports were found in the
entire sample, Granger causality was tested using differenced data (i.e.
growth rates). The empirical evidence obtained indicated that the export-led
growth hypothesis was only supported in the United States; evidence
supporting growth-led exports was found once again in the United States and
in Norway. Even though growth-led export was also found in Canada and
Japan, the authors emphasized that because of the excessive optimal lag
length (10) these results were discarded because they provided no policy
implications. Overall, only two of the 16 countries found statistical support
for either export-led growth or growth-driven export. These results imply that
export promoting policies have no stimulation effect on GDP growth or the
other way around.
Kugler’s (1991) work emphasized in six countries; USA, Japan,
Switzerland, West Germany, UK and France. The author used quarterly data
to investigate the existence of a short run and a long run relationship for the
period 1970-1987.
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The results for the Augmented Dickey Fuller test indicated that, in
general, the variables were found to be I(1). Using Johansen’s procedure, one
or two cointegrating relationships were found with the exception of the UK
were no cointegrating relationship was found. It was also found that exports
cannot be excluded from the cointegrating relationship in only two countries,
West Germany and France. In conclusion, only weak evidence for support of
the export-led growth hypothesis was found.
Serletis’ (1992) objective was to test the Export-led growth hypothesis
for Canada for the period 1870-1985 in an annual basis. His approach
differed from previous work in two ways; he tested the time series properties
to

insure

stationarity,

and

supplemented

the

causality

tests

with

cointegration tests.
He used the Phillips-Perron approach to test for stationarity in the
time series and found that the variables (GNP, exports and imports) were
integrated of order 1 or in other terms they were I(1). No cointegration was
found between the variables, this implies that Granger causality can be
tested by using I(0) variables, which are achieved by using the growth rates
of the variables. The Granger causality tests result in acceptance of causality
from export growth to GNP growth except for the period after the Second
World War, in the 1870-1985 and the 1870-1944 sub-sample support for the
export-led growth hypothesis was found. Therefore, an expansion in exports
promotes an expansion in national income.
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Work by Figueroa de la Barra and Letelier-Saavedra (1994) is based
upon a one country experience. They tested the export-led growth theory for
Chile during the period 1979-1993 using quarterly data. They focused on
Chile because of the premature opening of the country’s economy in the Latin
American context. They argued that many investigations examining the
causal relationships between exports and economic growth have been done
but the techniques have varied over time. There have been many studies on
Chile regarding the export-led growth

hypothesis

but

no

long-run

relationship has been tested due to lack of time series data.
The objective of their study was to examine the short-run and long-run
relationship between export performance and economic development in Chile
for the period 1979-1993. They found that the export-led growth hypothesis
was supported by the data and was found to be robust when tested for a
smaller sample size, specifically 1980-1993 and 1981-1993.
Work by Jin (1995) examines the export-led growth hypothesis for the
“Four Little Dragons” (Hong Kong, Singapore, South Korea and Taiwan). He
used a five-variable VAR and the relationship between exports and economic
growth was analyzed thorough Variance Decompositions (VDC’s), Impulse
Response Functions (IRF’s) and cointegration. For each country, they
analyzed quarterly data for the period 1973:1-1993:2. The period 1973:11976:1 was used to generate the lags in the VAR, and the VAR is estimated
using the period 1976:2-1993:2.
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All variables were found to be non-stationary, and stationary when
using the growth rates, that is, all variables were found to be I(1), and no
cointegration was found in the system variables for all countries. Since no
cointegration was found, no error correction terms needed to be included in
the VAR model.
The VDC’s indicate that exports have a significant effect on the growth
of the economy for all four countries, and feedback from economic growth to
export growth was found significant in all countries except Taiwan. Bidirectionality from export growth to economic growth and vice versa was
found through the IRF’s in all four countries. In conclusion, the results
provided support for the export-led growth hypothesis.
Henriques and Sadorsky (1996) investigate the export-led growth
hypothesis for Canada by using a VAR model to test Granger causality. The
period tested was 1870-1991 in an annual basis and three variables were
used, exports, terms of trade and GDP.
The series were tested with the Augmented Dickey-Fuller method and
with the Phillips-Perron method for stationarity and the variables were found
to be I(1). Cointegration was found between the three variables using the
Johansen method. This implies a long-run relationship between them. No
evidence supporting export-led growth was found but the growth driven
exports hypothesis was supported by the data.
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Another example of a time series study is the work conducted by
Anwer and Sampath (1997), whose main objective was to test whether there
was any evidence for exports led economic growth hypothesis using data for
97 countries (including Honduras) for the period 1960-1992 utilizing the time
series technique.
To test this theory Anwer and Sampath first used the Augmented
Dickey Fuller (ADF) test to determine whether a series is stationary or nonstationary. If they happen to be non-stationary, the next step was to examine
the cointegration properties of the series, this was done by estimation of the
cointegrating regression equation, where if the residuals for said regression
are stationary, then the variables are said to be cointegrated, and hence,
related with each other in the long run. If the series are found cointegrated,
then a standard Granger causality test augmented with an appropriate error
correction term is constructed. ADF tests were tried with constant and trend
terms, with constant only, and without constant and trend terms. For the
cointegration tests, five options were tried and the reported results pertain to
those for which cointegration was found between exports and gross domestic
product (GDP). The variables used were the first difference of the natural log
of GDP and the first difference of natural log of exports of goods and nonfactor services. The results observed were that GDP and exports were
integrated of different orders for 36 countries. Among the other 61 countries,
for 17 there was no long-run relationship between the GDP and exports, 35
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showed causality in at least one direction with unidirectional causality from
GDP to exports for 10, from exports to GDP for 5 and bidirectional for 20
countries (including Honduras), and 9 did not show causality between GDP
and exports. With or without cointegration including unidirectional or
bidirectional causality there are 30 out of 97 countries that show positive
impact of economic growth on exports and 29 show positive impact from
exports to GDP but the positive sign is statistically insignificant for 12
countries in each case.
Work by Al-Yousif (1997) is based on four Arab Gulf oil-producing
countries, namely, Saudi Arabia, Kuwait, United Arab Emirates and Oman
for the period 1973-1993. He states that there has not been previous research
in the export-led growth hypothesis for these countries.
The author used two models to examine the relationship between
exports and economic growth. One is a production function-type framework
and the second involves a sector analysis, which reflects the “externality
effect” of the export sector towards the non-export sector.
No long-run relationship between exports and economic growth in the
four countries at hand (i.e. no cointegration) was found. The empirical results
obtained indicated that exports have a positive and significant impact on
economic growth in the four Arab countries, a result that agrees with a large
body of previous research on both the industrial and developing countries.
The author also stated that the Durbin-Watson and Bruesch-Godfrey
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statistics suggested absence of serial correlation. When tested for structural
stability with the Farely-Hininch test, it was found that the growth equations
for the four countries were structurally stable. The author also tested
specification of both models with White’s specification test and Hausman’s
specification test where he failed to reject the null hypothesis of correct model
specification using both tests.
Shan and Sun (1998) tested the export-led growth hypothesis for China
during the period 1987-1996 with monthly data. Their work stands out from
other studies done before because of three reasons, they used a six-variable
VAR model in a production function context to avoid possible specification
errors, they controlled for the growth of imports to avoid producing a spurious
causality report and finally, they tested the sensibility of the causality using
different lag lengths as well as the optimal lag. They used a modified Wald
test procedure (MWALD), this procedure was chosen because it has an
asymptotic χ2 distribution and because of its comparable performance in size
and power to the Likelihood Ratio (LR) and Wald tests when the correct
number of lags have been estimated. They used the MWALD procedure in a
Seemingly Unrelated Regression (SUR), which simplifies Granger noncausality testing because it does not require the knowledge of cointegration
properties in the equation system. The authors found bidirectional causality
between growth and exports in the case of China; however, since they used a
SUR system, they did not establish short-run or long-run causality.
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Islam (1998) developed a multivariate error-correction model to test
causality between exports and economic growth in 15 Asian countries for the
period 1967-1991 (countries listed in table 2.1). The objectives of the study
were to include a third variable (and not just use a bivariate model), evaluate
the presence of a common stochastic trend in the data, define properly the
definitions of export expansion and economic growth, and finally, re-examine
the issue of causal links between exports and growth.
The author tested Granger causality with an ECM for Bangladesh,
Fiji, India, Nepal and Sri Lanka for which a cointegrating relation between
the causal factors was found. A multivariate Granger causal model was used
for the remaining countries. It was found that the error-correction model
showed that export expansion caused economic growth in all of the countries
were a cointegrating relationship was found. He found bi-directionality in
Nepal, and the same thing for Sri Lanka and Fiji but the causal impact was
negative. Overall, with the multivariate VAR model, evidence supporting
that exports causes economic growth in eleven out of the 15 countries
analyzed was found.
Work by Begum and Shamsuddin (1998) investigates the effect of
exports on economic growth in Bangladesh based in a two-sector growth
model. They analyzed the period 1961-1992 in an annual basis. They used an
Autoregressive Conditional Heteroskedastic (ARCH) model. They assume a
two-sector economy, the non-export and the export sectors, and there are four
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sources of GDP growth; input growth, changes in allocation of resources
between sectors, changes in the institutional characteristics of the economy,
and the technological progress. To examine the effect of exports on economic
growth they focused in the second source of GDP growth.
They first used OLS to estimate their model but through a Lagrange
Multiplier (LM) test for the first-order ARCH process they found that
suggestion that the classical linear regression model was incompatible with
the data and that OLS was not the best estimator. Therefore, the authors
used a Maximum Likelihood Estimation on an Autoregressive Conditional
Heteroskedastic (ARCH) process. The Durbin-Watson (DW) and Ljung-BoxPierce (Q-statistics) statistics suggested the lack of autocorrelation problems,
implying that the results obtained were more efficient than those of OLS,
suggesting that the weighted growth of exports has a positive effect on
economic growth. Granger Causality was tested using the maximum
likelihood method, where support for the Export-led growth hypothesis was
found with a 2.5% level of significance but no feedback was found
complementing the structural model.
The work by Siddique and Selvanathan (1999) is a one country study,
Malaysia; where the export-led growth theory was tested for the period 19661996. The study used total exports and manufactured exports to test for
causality.
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In order to test this hypothesis, the first step they did was to run an
Augmented Dickey Fuller (ADF) unit root test on the three variables, total
real exports, real manufactured exports and real GDP to investigate whether
they were stationary or not. The data were collected from the World tables
published in 1998 by the World Bank.
The second step was to test the first difference series with the ADF.
Since the individual time series were integrated of order one, the third step
was to test if the series were cointegrated, where a linear combination of
GDP and Exports is integrated of order one, this was done by using the
Engle-Granger test on the OLS residual series of the cointegrating regression
which is exactly the same as doing a Dickey Fuller test to test the
stationarity of the residuals. The causality using Granger’s causality test was
used for the first differences of the series because the series we found to be
not cointegrated were the lag lengths were obtained using various criteria,
including Akaike’s (1969) and Schwartz’s (1978).
Finally, the Wald test was used to test the Granger Causality
hypothesis. They found that export-led economic growth hypothesis was not
supported by the data; however, they did find the economic growth-led
manufactured export hypothesis to be supported by the data.
Work by Medina-Smith (2000) was based on a one country study for
Costa Rica. The author analyzed the period 1950-1997 using a Cobb-Douglas
production function. The variables used were real gross domestic product
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(GDP), real exports of goods and services, real gross domestic investment
(GDI) as well as gross fixed capital formation (GFCF) as proxies for
investment, and population was used as a proxy for labor force.
The author first tested for unit-roots using the DF and ADF tests on
the variables mentioned above. He then tested for cointegration using the
Cointegration Regression Durbin-Watson (CRDW) and the Engle-Granger
Method, as well as the Johansen Maximum Likelihood approach. To estimate
the ECM model, there were two approaches, first, to use the Engle-Granger
two-step method, and the ECM test (a one-step method), also known as an
unrestricted ECM. The author found support for the ELG hypothesis, in
other words, exports can not only explain the short-term changes in economic
growth but it can also explain the long-term change in output, even though
the long-term effects of exports on economic growth were smaller in
comparison to the effects of the traditional factors of production (investment
and labor).
Finally, it can be stated that almost all of the authors of these studies
agree that export growth is one of the major determinants of output growth
(i.e. the “export-led growth hypothesis”). This theory is based on the premise
that export growth might affect output growth through a number of channels.
First, the export sector may influence the non-export sectors through positive
externalities. Furthermore, export expansion will increase efficiency by
offering greater economies of scale. Moreover, exports are likely to ease
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foreign exchange constraints and can thereby provide greater access to global
markets. Finally, the above arguments have lately been supplemented by the
literature on “endogenous” growth theory, which emphasizes that exports are
likely to increase long-run growth by allowing a higher rate of technological
advance and dynamic learning from abroad.
The authors of most of these studies took into consideration the fact
that many econometric time series are not stationary and contain unit roots
and give rise to many econometric problems. Most of the empirical studies
have been conducted on the basis of inter-country cross-section data sets but
there are large differences between economic and demographic structures of
different countries. In the past, the statistical methodologies employed by
researchers who have used time series data have concentrated upon simple
Granger-type tests assuming that data on variables are stationary.
Very few studies apply causality tests and cointegration techniques in
examining the relationship between exports and economic growth for
Honduras. Nuñez and Zapata (1996) did a study for 5 Central American
countries including Honduras, analyzing data from 1920-1984 they found
that for Honduras, there was no evidence of exports to Granger-cause
economic growth. This study, however, did not include the years when export
expansion was more prominent.
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Table 2.1 Summary of Export-led Growth Studies.
Authors
Countries
Method and years
included in the study
Ram, R.
73 Less
OLS regression of real
developed
output on capital,
countries.
labor, and exports in
the manner of a
production function.
Period tested was
1960-1977 in an
annual basis.
Ram. R.
88 countries
OLS and a Feasible
(54 middle
Generalized Least
income LDC’s Squares procedure
and 34 low
premised on the
income
postulate of a FirstLDC’s.)
order auto-regressive
stochastic term (AR1).
Period tested was
1960-1982 with two
sub-periods of 19601972 and 1973-1982.
Jung, W.S.
37 Developing Granger Causality on
and
Countries
a bivariate
Marshall,
chosen from
autoregressive
P.J.
International process. Period tested
Financial
was 1950-1981with no
Statistics
country having fewer
than 15 observations.

Results

Notes

Export performance does
seem important for economic
growth.

Published 1985. Distinction
between the 1960’s and the
1970’s was done because of
the 1973 “oil shock.”

The role of exports seems
predominantly positive in the
individual country results and
the cross-section evidence
seems to reinforce the
findings.

Published 1987. Crosssection analysis for two subperiods because of the 1973
“oil shock.”

Support for the Export-led
growth hypothesis was found
in Indonesia, Egypt, Costa
Rica and Ecuador.

Published 1985. No tests for
unit-roots and cointegration
were done and in only six of
the 37 countries (Iran,
Morocco, Tunisia, Greece,
Turkey and Dominican
Republic) there was a need
to reject the white noise
hypothesis.
table continued
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Afxentiou,
P.C. and
Serletis, A.

All countries
classified as
“Industrial”
by the
International
Monetary
Fund

Granger causality on
a Bivariate VAR
model. Period tested
was 1950-1985 in an
annual basis.

Kugler, P.

USA, Japan,
Switzerland,
West
Germany, UK
and France

Error Correction
Model using
Maximum likelihood
estimation. Period
tested was 1970-1987
in a quarterly basis.

No cointegration found
between GNP and Exports.
Only the US presented
bidirectional causality
between exports and GNP
with one lag, there was no
statistical evidence of the
export-led growth hypothesis
for any of the remaining
countries. Causality from
GNP growth to export growth
was found in Norway with one
lag and in Canada and Japan
with ten lags.
The results support the
presence of one or two
cointegrating relationships
with the exception of the UK
where no significant
cointegration was found. The
hypothesis that exports can be
excluded from the
cointegrating relations was
rejected only for France and
West Germany. In conclusion,
only weak evidence for
support of the ELG
hypothesis was found.

Published 1991. The
countries included in the
study were: Austria,
Belgium, Canada, Denmark,
Finland, Germany, Iceland,
Ireland, Japan,
Netherlands, Norway,
Spain, Sweden, Switzerland,
United Kingdom and the
United States.

Published 1991.

table continued
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Serletis, A.

Canada

Figueroa de
la Barra, L.
and LetelierSaavedra, L.

Chile

Jin, J.C.

“Four little
dragons”
Hong Kong,
Singapore,
South Korea
and Taiwan.

Granger Causality on
an Autoregressive
process using three
variables. Period
tested was 1870-1985
in an annual basis.
Granger noncausality on a
Multivariate ECM.
Period tested was
1979-1993 in a
quarterly basis.
Short run effects
evaluated in an
unrestricted VAR
using Variance
Decompositions
(VDCs) and Impulse
Response Functions
(IRFs) and long run
effects examined with
cointegration. Period
tested was 1973:1 to
1993:2 in a quarterly
basis.

Findings suggest that GNP
growth and export growth
share no long-run relationship
(i.e. no cointegration found)
and supports the Export-led
growth hypothesis.
Export expansion causes
economic growth in Chile.

Published 1992. To test the
robustness of the results,
two other time periods were
tested: 1870-1944 and 19451985.

The Variance decompositions
indicate significant feedback
relations between exports and
output for the countries with
the exception of Taiwan.
However, the IRFs indicate
that the short-run feedback
effects area all positive and
significant even for Taiwan.
Long-run effects were not
significant however.
Bidirectionality was found in
the short-run.

Published 1995. Period
1973:1 to 1976:1 was used
as pre-sample data to
generate the lags in the
VAR, the model was
estimated over the period
1976:2 to 1993:2.

Published 1994.

table continued
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Nuñez O.
and Zapata,
H.O.

Henriques, I.
and
Sadorsky, P.

Anwer, M.
and
Sampath,
R.K.

5 Central
American
countries
(Costa Rica,
El Salvador,
Cuatemala,
Honduras
and
Nicaragua).
Canada

ADF and PP for unit
roots. Maximum
likelihood method by
Johansen and
Juselius for
cointegration. Period
tested was 1920-1984
in an annual basis.

97 countries

ADF & Cointegration
tests were done.
Granger causality
with an error
correction term was
included for countries
that presented
cointegration. Period
tested was 1960-1992.

An unrestricted VAR
model using Granger
causality. Period
tested was 1870-1991
in an annual basis.

Support for the ELGH in
Costa Rica and El Salvador.
Results for Nicaragua are
marginal, and therefore, not
very reliable. Honduras
showed no support for the
ELGH and Guatemala
showed no cointegration
between the variables.
A long-run comovement was
found in the three variables
tested. No evidence of support
for the ELG hypothesis was
found and evidence from the
VAR suggests that Growthdriven exports hypothesis
cannot be rejected.
35 countries showed causality
in at least one direction with
unidirectional causality from
GDP to EXP for 10, from EXP
to GDP for 5 and bidirectional
for 20. 9 countries did not
show any causality. With or
without cointegration, 30 from
exports to GDP and 29
countries showed positive
impact of exports on GDP but
the positive sign is
insignificant in 12 of these.

Published in 1996.

Published 1996. The
variables tested were GDP,
Terms of Trade and Exports.

Published 1997.

table continued
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Al-Yousif,
Y.K.

Saudi Arabia,
Kuwait, UAE
and Oman

Shan, J. and
Sun, F.

China

Islam, M.N.

15 Asian
Economies

ADF to test for long
run and short run
relationships between
exports and economic
growth. Period tested
was 1973-1993 in an
annual basis.
Granger noncausality MWALD
method in a VAR
system in a
Seemingly Unrelated
Regression (SUR)
form. Period tested
was 1987-1996 in a
monthly basis.
A Multivariate ECM
for the countries that
presented
cointegration and a
multivariate Granger
causal model for the
rest. Period tested
was 1967-1991 in an
annual basis.

Positive and significant
relationship between exports
and economic growth

Published 1997. The two
models used were tested
using specification tests,
specifically the White test
and the Hausman’s
specification test.

Bidirectional causality
between exports and real
industrial output.

Published 1998.

Export expansion causes
growth in two thirds of the
countries analyzed.

Published 1998. Only 5
countries presented
cointegration, Bangladesh,
India, Nepal, Sri Lanka and
Fiji. The other countries
were: Japan, Hong Kong,
South Korea, Singapore,
Indonesia, Malaysia,
Phillipines, Thailand, Papua
New Guinea and Pakistan.
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Begum, S.
and
Shamsuddin,
A.F.M.

Bangladesh

Siddique,
M.A.B. and
Selvanathan,
E. A.

Malaysia

Maximum Likelihood
Estimation on an
Autoregressive
Conditional
Heteroskedastic
(ARCH) process and
Granger Causality
using the maximum
likelihood method.
Period tested was
1961-1992 in an
annual basis.
ADF and EngleGranger to test data
properties and
Granger Causality.
Period tested was
1966-1996 in an
annual basis.

Support for the Export-led
growth hypothesis was found
with a 2.5% level of
significance, complementing
the structural model, i.e. the
weighted growth of exports
has a positive effect on
economic growth. It was also
found that the marginal
productivity of capital was
1.44 on the export sector and
0.90 in the whole economy.
They found that export-led
economic growth hypothesis
was not supported by the
data; however, they did find
the economic growth-led
manufactured export
hypothesis to be supported by
the data.

Published 1998. DurbinWatson (DW) and LjungBox-Pierce (Q-statistics)
statistics suggest the lack of
autocorrelation problems.
Hausman specification test
to examine presence of
simultaneity bias resulted in
no simultaneity.

Published 1999. A two
sector analysis for exports
as a whole and the
manufacturing exports
sector.

table continued
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MedinaSmith, E.J.

Costa Rica

DF and ADF to test
for unit-roots, CRDW
and the EngleGranger tests for
cointegration as well
as the Johansen
Maximum likelihood
approach. An EngleGranger two step
method was used to
estimate the ECM
and a one-step
method was used
subsequently. Period
tested was 1950-1997
in an annual basis.

The author found support for
the ELG hypothesis although
the long-term effects of
exports on economic growth
were smaller in comparison to
the effects of the traditional
factors of production (capital
and labor).
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Published 2000.

2.2 Export-led Growth Strategies in Honduras
Export promotion strategies date back to 1976, when the first free zone
(FZ) was created in the Northern region of Puerto Cortés. The temporary
import regime (TIR) and industrial processing zones (IPZ) were also set up in
1984 and 1987, respectively. In the 1990’s, the granting of non-maquila
export benefits ceased, which ultimately benefited maquila exports. Each
export-promoting category provides tax and custom fee exemptions, and all
eligible firms must export 100% of their production (Appendix A). The depth
and breath of exemptions and the type of benefited firms vary across
categories of incentives. Interestingly, TIR and IPZ exporters are fully
exempted of corporate taxes, profit repatriation, and Central Bank exchange
deposit restrictions (Cuesta, 2001).
According to Cuesta (2001), export incentive strategies have been
criticized for their limitations and inconsistencies. Limitations refer to the
concentration of benefits only for maquiladores instead of all exporters. A
very strict 100% export requirement leaves out domestic suppliers to

maquiladores from fiscal benefits, thus missing opportunities of domestic
integration. Finally, only industrial transformation firms are eligible for IPZ
incentives. Inconsistencies are also numerous. Under the Uruguay Round,
Honduras is committed to remove export incentives on surpassing US$ 1,000
per capita income. According to projections in the Poverty Reduction Strategy
Paper this is expected in 2004. Indefinite tax exemptions, therefore, become
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incongruent in a long-term strategy of sustained growth. Secondly, export
benefits are not granted automatically, requiring instead a time-consuming
and obscure application. Third, sales of domestic suppliers to maquiladores
are not considered exports and therefore not subject to tax incentives. Again,
this has a double deleterious effect, creating disincentives to domestic
integration on the one hand, and biases against domestic producers on the
other. This distortion adds to the bias against Central American imports
given the differentiated tariff structure (10%, 5% for intermediate goods and
raw materials from Central America, respectively, and 1% from elsewhere).
Finally, Cuesta (2001) argues that there exists a weak case for leaving
untaxed the most dynamic export sector in the economy.
In spite of the limitations of the export strategy, the composition of
exports has shifted over time. These compositional changes have raised
substantially the weight of non-traditional and other exports (cigars,
furniture, non-manufactured wood, paper, and mango as most significant),
accompanying the rapid emergence of maquila exports (Cuesta, 2001).
In addition to the diversification of export commodities there were also
composition shifts in the partnerships, both with respect to exports and
imports. These shifts worked towards a greater dependence of Honduran
exports on US demand, specifically the maquila. Furthermore, Europe lost a
dominant export and import positions in benefit of Central America. These
changes have two consequences. First, there has not been a true
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diversification of partners, but rather a compositional change. Secondly,
these compositional changes have only contributed to distort further the
trade imbalance of the Honduran economy. The traditional commercial
superavit with Europe was reduced in benefit of a shift towards a traditional
deficit with Central America. Consequently, the commercial deficit has
substantially increased over the last five years (Cuesta, 2001).
It is important to note that at the beginning of the 1990’s decade;
Honduras had a fairly high tariff average (which ranged from 1-90%). In
March 1990 the range diminished to 2-40%, at the beginning of 1991, the
level moved once again to 4-35% and in 1992 to 5-20%. In August 1990 the
country applied for full membership in the General Agreement on Tariffs and
Trade (GATT) and in 1994 gained final admittance to this organization which
later became the World Trade Organization (WTO).
The process of trade liberalization has had a positive effect on poverty.
It has led to the expansion of exports both to countries in Central America
and to countries outside the region, and for many of which, labor is the
intensive factor. Imports have become cheaper, leading to an increase in
competition and thus, productivity and on the cost of domestic production.

2.3 Poverty Reduction Strategy in Honduras
2.3.1 Characteristics and Dimension of Poverty
Poverty in Honduras was measured in a few different ways. The first
type of measurement is based on the identification of an adequate or basic
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basket of goods that would satisfy basic needs in food, clothing, and housing,
and the required income to acquire that basket. The level of income needed is
known as the poverty line as a sense of a frontier between poor and non-poor.
The poor can subsequently be divided by their differences in income, this was
done with the extreme poverty line, and two distinctions were made, the poor
and the extremely poor. The second type of measurement used was the
Unsatisfied Basic Needs Method (UBN) which measures poverty on the basis
of an identified set of material subsistence needs that a human being needs.
2.3.1.1 Dimension of Poverty
Using income as a means to categorize poverty in Honduras, it was
found that in 1999, the percentage of households below the poverty line
comprised around 65.9%, of which, 48.6% live under extreme poverty and
17.3% are poor. Although an improvement from the 1991 data there is still
much to be done.
Using the UBN’s method, a household is considered poor if one of these
needs is not met and the degree of poverty is measured by the number of
needs not met. The needs considered were: water, sanitation, primary
education, subsistence capacity, crowding, and the state of the home.
According to the PRS, at the beginning of the 1990 decade, only 33% of
the households met all the basic needs. We must note, however, that about
50% of the urban households met all their basic needs compared to the 20% of
rural households. By the year 1997, households that satisfied all their basic
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needs were 53% (65% urban and 42% rural). The study also notes that there
was a very dramatic drop in households with more than two UBN, which
means that there was an improvement in living conditions. Another thing to
note is that an increase in non-monetary income rather than monetary
income translates into poverty reduction.
Another way they measured poverty was through the nutritional
status which in Honduras were derived from annual censuses of the height of
schoolchildren. Using this approach they found that in 1997, 40.6% of all
schoolchildren suffered malnutrition, 26% of which suffered moderate
malnutrition and 14% where severely malnourished.
The Human Development Index (HDI) was also used to measure
poverty. The assumption used was that countries with low HDI’s usually
suffer from high levels of poverty. In 1997, Honduras’ HDI was of 0.575,
which places it in the medium HDI group although below the average for the
category (0.667). Its disaggregated indices were of: 0.73 for life expectancy,
0.69 for education and 0.30 for GDP (based on Purchasing Power Parity).
2.3.1.2 Spatial Distribution
The PRS showed that poverty is a rural problem, where we saw that,
in 1999, in urban households, 57% were living below the poverty line of
which, 36.5% were extremely poor, and in rural areas, 74.6% of the
households lived below the poverty line, of which 60.9% lived in extreme
poverty and 13.7% were poor (Table 2.2)
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Table 2.2 Distribution of Poverty by Geographical Area in 1999.
Classification
Urban
Rural
Extremely Poor
36.5
60.9
Poor
20.8
13.7
Below the Poverty line
57.3
74.6
Non-Poor
42.7
25.4
Total
100.0
100.0
*Source: Poverty Reduction Strategy of the Government of Honduras (2001).

Poverty according to the UBN seems to be concentrated mostly in the
southern part of the country as well as the western part of it were the highest
percentage of households with more than one UBN are located.
According to the study, poverty tends to affect women more than men,
especially when she runs a household without the presence of a male
companion. The literacy rate between the two genders is almost the same.
Poverty was also shown to diminish as the years of formal education of
the head of the household increased. It was also shown that couples with
children were more likely to be poor than couples with no children, also, when
the household with children is headed by a single woman the tendency to be
poor is greater than when headed by a male. The tendencies seem to be more
pronounced in rural areas in comparison with urban areas.
2.3.1.3 Labor Market
The main differences between urban and rural labor markets are the
proportion of wage labor, the level of the wages and the worker skills. In
rural areas, paid labor is 36% of the total, compared to 59% in urban areas.
Rural areas also have a higher percentage of self-employed workers and
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unpaid family workers. The level of the wage and the years of schooling are
150% and 85% higher in urban areas than in rural areas, respectively.
2.3.1.4 Effects of Hurricane Mitch
In absolute terms, the number of poor people increased by
approximately 165,000. The estimated loss of homes is of 35,000 and
damaged 10-50% some 50,000 more homes. Approximately 441,150 people
either lost or suffered damage to their homes. A decline in productive activity
was also the cause for a rise in unemployment. This was felt mostly in the
rural areas, where agricultural and livestock production dropped significantly
and where 34% of the EAP is employed.
The level of extreme poverty rose to almost 61% in rural areas in 1999.
One of the main impacts caused by the hurricane was the rise of children
participation in the labor market. The rise of poverty in 1999 was largely
caused because of the fall in average household income, which was felt mostly
in the rural areas. It is important to note that the average income of the very
rich decreased by 15% that year while the income of the very poor remained
practically constant.
2.3.2 Determinants of Poverty
Poverty in Honduras is thought to be the outcome of high population
growth in combination with low economic growth. Some analysts believe that
poverty is caused by an unbalanced distribution of wealth.
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2.3.2.1 Income per Capita
Income in Honduras, after adjusting for purchasing power parity, is
US$2,140. Average income at PPP in Central America and the Caribbean is
US$5,400 and for Latin America it is US$6,780 in the years 1999-2000.
When testing if poverty in Honduras was caused by low income per
capita, they analyzed what would happen to poverty levels if Honduras had
the income per capita of other countries, assuming that the same wealth
distribution remains unchanged. They found that extreme poverty would
decline from 57% to approximately 35% if income per capita were US$4,000
and to 23% if income were US$6,620. Given these findings, they concluded
that an effective way to reduce poverty would be to achieve sustainable rates
of growth of per capita GDP.
2.3.2.2 Income Distribution
It was found that insufficient income and not uneven income
distribution is the main cause of poverty. If Honduras had the same income
distribution as Costa Rica, extreme poverty would be reduced from 57% to
50% which pales in comparison to the reduction if Honduras had the same
income as Costa Rica (US$4,000) with which extreme poverty declines from
57% to 34%. Having showed this, it becomes evident economic growth is the
main vehicle for raising per capita income, and once per capita income is
increased, poverty can be reduced.
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2.3.2.3 Determinants of Low Economic Growth
Theoretically,

income

per

capita

can

be

derived

from

the

productivity/demographic dependency ratio. In other words, low income per
capita can be the product of either low average productivity of the labor force
or to high demographic dependence, or both.
2.3.2.3.1 Labor Productivity
The average productivity of a Honduran worker is of US$4,800 (US$
PPP) per year. A figure that is much lower in comparison to the average
productivity in neighboring Costa Rica (US$10,000). Low productivity can be
explained in conjunction with two factors, quality of labor force and quality of
jobs.
The quality of the labor force is related to its level of education as well
as its production capacity. It is important to properly identify if low
productivity is a product of low education levels or low technology for a
particular activity. The study found that Honduran workers differed very
little from workers in the rest of Latin America as regards productivity with
a low educated work force. Productivity in Honduras is lower, in part (16%)
due to poor quality workers and mainly due to low job quality (84%).
2.3.2.3.2 Population Growth
In Honduras, only 52% of the population is of working age, which pales
in comparison to that of industrial countries (68%). Even though Honduras’
working age population is relatively small when compared to other countries,
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it only explains 22% of the difference in per capita income between Honduras
and Latin America. Both labor productivity and population growth help
explain the difference in income between Honduras and Latin America but
labor productivity explains to a greater extent the difference in income per
capita than population growth.
2.3.3 Poverty, Growth and Macroeconomic Framework
By using the concept of poverty-GDP elasticity, it is possible to reflect
the degree to which a country has been able to translate increases in GDP
into poverty reduction. Poverty reduction in Honduras was only of 0.65% with
a 1% increase in per capita GDP, and the average for Latin America was of
0.94%, which means that there is need to boost per capita GDP growth rate
in order to significantly reduce poverty.
Ultimately, the greatest problem faced by Honduras has been how to
increase national income in order to reduce the income gap while at the same
time hope that such an achievement will reduce the number of households
with low productivity. This low productivity is derived in part from low
quality workers but is mainly due to the use of inappropriate technologies
that lower per capita output.
2.3.4 Overall Vision and Strategic Guidelines
This strategy is an effort by society as a whole aiming at reducing
poverty in the country through measures, programs and projects executed in
a sustained manner up to the year 2015. However, the main area of interest
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for the purpose of this thesis is to concentrate on actions that give priority to
poverty reduction in a sustainable manner through economic growth. Special
emphasis is put forth by the PRS paper on improving the external-sector
balance by reducing the impact of changes in the international environment.
To achieve this, the need to assure a competitive exchange-rate system, as a
key factor for medium-term sustainability of the balance of payments comes
to mind. Also, there are intentions to deepen the liberalization of foreign
trade, which tends to increase the efficiency of national producers and
strengthen the trade balance. The government intends to continue the
prudential management of the foreign debt, avoiding the contracting of nonconcessional debt as well as payments arrears.
2.3.4.1 Accelerating Equitable and Sustainable Economic Growth
The general objective is to increase the growth rate of GDP and per
capita GDP to levels consistent with the poverty reduction targets, based on a
stable macroeconomic framework; the strengthening of investment levels, as
well as improvement of its level of efficiency; and the creation of conditions
that allow the development of sector with the greatest productive potential.
2.3.4.1.1 Macroeconomic Framework for Poverty Reduction and Growth
The objective is to have a stable macroeconomic framework that
contributes to the sustainable viability of greater public investment in
programs and projects directed to poverty reduction and that generates
confidence and certainty for private investment. This would be achieved by
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the following short term measures: attain fiscal viability that allows greater
social expenditures, assure that monetary and exchange rate policy is
consistent with interest rates favorable to investment and with one digit
inflation rates, continue strengthening the financial system,
2.3.4.1.2 Strengthening Investment and Generating Employment
Strengthen investment levels and improve their level of efficiency in
order to increase employment opportunities and increase their quality.
2.3.4.1.3 Improving Competitive Access to International Markets
Promote the insertion of the Honduran economy into channels of world
trade, guaranteeing the access of national products to export markets under
competitive conditions. This would be achieved through the following
measures: strengthening participation in the Central American Integration,
enlarge and improve Honduran trade relations, create conditions that allow
Honduras to participate more fully and competitive in new export markets
2.3.4.1.4 Development of Sectors with High Production and Employment
Potential
Create conditions that facilitate the development of the agroindustrial, forestry, light-assembly and tourism sectors, given their high
productive potential for sustaining rapid economic growth and diversification
of production, with greater and higher quality employment. This would be
attained through: the creation of the National Competitiveness Council, the
definition of a strategy for productive linkages for the development of
clusters, the support of medium and long term financing for cluster
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development, the facilitation in the development of Agri-business, the
promotion of the developments of forest clusters and the stimulation in the
development of the tourism cluster. To promote the development of
agribusiness the next measures will be ensued:
•

The promotion and concentration of investments on tropical
products with fast growing markets, including organic products,
for which Honduras has, or has the ability to build up, a
competitive position;

•

Promote alliances between small producers and large firms
under the contract-farming model, as well as the promotion of
marketing networks to work out organizational and marketing
problems intrinsic in the production and export of fresh
products;

•

Establish certification, quality and “green seal" systems; and

•

Develop incentives for restructuring production based on market
forces and consistent with WTO regulations.

One of the programs and projects that the government intends to
practice in order to foster the development of agribusiness is one that
provides technical assistance to develop the non-traditional agro-exporter
sector. The objectives are to strengthen the technical and financial
information-access and human-resources capabilities of the actors in the
sector, as well as other actions that increase the production and export of

51

non-traditional products on a sustainable administration of renewable
resources.
Some other programs that involve the agricultural sector are to
enlarge massive land titling program. This program seeks to increase the
production and productivity of small-farmer that benefited from the agrarian
reform, ethnic groups and small independent farmers, through increased
access to and better allocation and use of land. The program includes the
titling of rural properties recovered and expropriated by the State, as well as
the case files being legally processed by the National Agrarian Institute
(INA). For ethnic communities, the program includes increased titling based
on the functional habitat of the community and the clearing of property
tenure.
The government also intends to complete the agrarian and forest
cadastre. The goal is to support advances in legalizing rural property,
whether agricultural or forestland. Existing programs will be strengthened
and made more efficient, in order to complete the nationwide cadastre as
quickly as possible. The efforts should include definition of the legal nature of
the land, administrative and property limits, hydrographic basins, forest
lands, archaeological sites, reserve areas, etc.
The government also intends to modernize the rural property registry.
The objective is to have a modern tool that assures the accuracy of land
tenure arrangements and allows all transactions related to each specific
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property to be registered. The registry should also be a useful tool for use by
municipalities in implementing programs to collect land-use taxes. Another
program to put into action is the Access to Land Program. The goal is to
assure equitable access to productive land by poor rural families who have no
land, or have limited access to land. This project is focused on producers
located in less developed areas, with contribution by rural organizations,
financial intermediaries and Local Technical Units (UTL), among others.
It has already been established that the interest of this thesis is to
prove or disprove the export-led growth hypothesis in Honduras, but with
direct implications on poverty reduction. The linkage between poverty
reduction and export-led growth can be summarized by the following
statements: Is it possible to achieve an accelerated and sustained economic
growth (in order to reduce poverty) through export promoting policies? Or, on
the other hand, should efforts (and resources) be placed on other areas in
order to obtain the full benefits of those scarce resources? Hopefully, this
study will shed some light on the answers to these questions.

53

Chapter 3
Econometric Methods
3.1 Export-Led Growth Model
The economic principle of comparative advantage says that countries
should specialize in the production of commodities they are most efficient at
producing in relation to other countries, and trade those commodities with
other countries. If the principle holds, this will eventually lead to the most
efficient production and allocation of commodities and will benefit the
countries that are trading. It can be said that a country can export its
commodities and consequently raise foreign currency, with which it can
import the other commodities it needs. The better a country is at producing
its specialized commodities, the more revenue it will raise from its exports
and the more it will be able to procure imports (Friends of the Earth, 2003).
This trade theory has given birth to a new direction for economic
policy, the export-led growth hypothesis. The idea behind the export-led
growth hypothesis is that producing for export markets increases efficiency,
which in turn increases productivity, hence raising more revenue leading to
economic growth. The central notion of the export-led growth hypothesis is
that with economic growth comes development. Export-led growth leading to
development (based on the theory of comparative advantage) has become a
central part of free market economic doctrine in such a way that
international financial institutions like the World Bank and IMF and official
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government aid agencies have made producing for export (i.e. export
promoting policies) a condition for providing loans or development aid. As
well as promoting economic growth, export-oriented policies are also proposed
as a way to pay off debts.
Export-led growth is believed to be the final path to economic recovery
(solution to underdevelopment) after stabilization and structural adjustments
of the economy have taken place. Therefore, exports are given the largest
priority and private businesses are expected to search out new markets for
their products. Removing trade barriers is supposed to aid this process by
insuring that the market will allocate resources efficiently, allowing business
to cut costs by importing the cheapest goods available. Export-led growth also
encourages foreign investors to bring in new technology and capital.
A considerable amount of empirical research in economics has adopted
the export-led growth hypothesis (ELGH) to econometrically study how free
trade and the related reallocation of resources can contribute to economic
growth.
The theory proposes that an economy can make adjustments in the use
of resources towards producing goods for export markets so that it can afford
more imports and stimulate economic growth. One classical explanation is
that free market drives prices down by removing barriers to trade (tariffs)
and increase competition.
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In a two-country paradigm, one conclusion is that a tariff reduction
causes a decrease in price, which, relative to a closed economy model, will
equate to the price of the good in the world market. The end result is that
exports firms are able to purchase raw materials at a cheaper price and
expand their production possibilities. Microeconomic theory on production
possibility frontiers is directly linked to the export-led growth model. In
synthesis, a production function is specified with exports as an explanatory
variable, and this creates a link between aggregate output and exports which
forms the basis of a vast amount of empirical studies available in the trade
and development literature.
The theoretical model incorporates exports into the Cobb-Douglas
function as follows:

Y = f (K, L, X)
where Y is output, K is capital, L is labor and X is exports of goods and
services. The expected signs in the model would be positive for all three
variables because they are all expected to have a positive effect on overall
output. The expectation of positive signs comes from the premise that the
more capital and labor used, the higher the output. The positive sign
expected from the export variable is derived from the premise that the export
sector yields externalities that result in higher output by the non-export
sector.
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This is possible if we take into account a two-sector economy, which is
based on a set of assumptions. First, the economy is composed of two sectors,
each of which produces a single good. One is a tradable good and the other is
not, that is, one is destined for the export market and the other is destined
for the domestic market. Second, both sectors demand inputs from the
economy, capital and labor. Third, there are significant productivity
differences between the two sectors. Fourth, the production of the domestic
sector depends on the amount of exports. This type of model focuses on the
likelihood of non-optimum allocation of resources due to a differential of
productivity between the two sectors and where exports can capture a range
of externalities and spillovers which are not measured by the conventional
national accounts (Medina-Smith, 2000).

3.2 Econometric Methods
The use of time series analysis to study the dynamics between export
growth and economic growth has attracted much attention among
economists. Developments in time series econometrics on unit-roots and
cointegration provide a natural framework to model short and long-term
dynamics.
3.2.1 Unit Roots
Most economic time series tend to behave with stochastic trends.
Simply put, this means that the mean of the series may be changing over
time in a somewhat unpredictable “random walk” like behavior. This
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property of time series commonly falls into the theory of unit-root
econometrics.
A series that contains a unit-root is said to be integrated of order one,
or simply denoted I(1). In the I(1) world of econometrics, filtering the series
with a first-difference operator ∆Yt=Yt-Yt-1 generates a “stable series” with a
constant mean and variance (such a series is referred to as a stationary
series).
Two of the most commonly used unit root tests in the literature are the
augmented Dickey-Fuller test (ADF) and the Phillips-Perron (PP) test. The
ADF and the PP test were used in order to avoid problems that come about
from stationary AR processes once the time series data are subject for first
differencing. The ADF model can include a constant and a trend as seen in
equation (1).
p

(1)

∆ Yt = α + β t + Yt −1 + ∑ di ∆ Yt −1 + ut
i =1

The Phillips-Perron test for unit root adopts a little different strategy.
The PP test uses the model:
(2)

Yt = α + ρYt −1 + ut
The requirement that the errors be white noise comes from the fact

that the limiting distributions of the test statistics depend on the correlation
of the residuals. In particular, the shape of the distributions depends on the
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2
σ 2 σ e2 ratio, where σ is the variance of the innovations and σ e can be
2

expressed as:
(3)
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⎡
E⎢
j =1
⎣

T

(∑

t

u
i =1 i

) ⎤⎥⎦ .
2
j

This latter term is a measure of the temporal covariance of the
residuals errors. The idea behind the Phillips-Perron tests is to use an
empirical estimate of

σ 2 and σ e2 to adjust the statistic itself, so that it more

closely conforms to the standard Dickey-Fuller distribution. The calculation
of the statistics is complicated, and differs depending on whether the model
includes a constant term and/or a trend but there are essentially two
statistics, Zρ and Z ρ . The former test statistic follows the same limiting
distribution as the T ( ρ − 1) Dickey-Fuller statistic while the latter uses the
same critical values as the Dickey-Fuller ρ$ statistic.
3.2.2 Lag Length Selection
A critical element in the specification of VAR models is the
determination of the lag length of the VAR. There are several alternative
criteria for finding the most appropriate model, which take into account
certain tradeoffs between better fit, smaller residuals, and loss of degrees of
freedom due to number of estimated parameters. Some of these criterions are
the Likelihood ratio test (LR), Final prediction error (FPE), the Akaike
information criterion (AIC), the Schwarz information criterion (SIC) and the
Hannan-Quin information criterion (HQ). The best fitting model is the one
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that minimizes the information criterion function (in essence, the overall sum
of squared residuals) or maximizes the LR.
The

importance

of

correctly

determining

the

lag

length

is

demonstrated by Lütkepohl (1993), who indicates that overfitting (selecting a
higher order lag length than the true lag length) causes an increase in the
mean-square forecast errors of the VAR and that underfitting the lag length
often generates autocorrelated errors.
This study will use Likelihood Ratio test, which is often used in
empirical studies, to identify the suitable lag length to use when testing for
cointegration and when specifying the VAR models. The likelihood ratio test
is based on testing the difference in fit and is given by:
(4)

LR = 2[LL1 – LL0] ~ χ 2 (n )

where LL is the log likelihood of the VAR, the LL1 refers to the log likelihood
of the VAR with the lag length being tested and LL0 refers to the log
likelihood of the VAR with the original lag length, also, n is the number of
restrictions under test. The LR test statistic is asymptotically distributed χ 2
with degrees of freedom equal to the number of restrictions under test, in the
equation above, n degrees of freedom. In order to correctly compute the LR
test, the two VARs must be estimated using the same sample period. The
VAR with the longer lag will have a shorter sample, so the sample period
tested should be set to be equal to the sample estimated by the longer VAR.
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3.2.3 Cointegration and Model Estimation
Cointegration is a statistical tool for describing the co-movement of
economic data measured over time, that is, cointegration attempts to
measure common trends in series over the long run. Two (or more) nonstationary time series are said to be cointegrated if a linear combination of
the terms results in a stationary time series.
Some key points to remember are that cointegration refers to a linear
combination of non-stationary variables; also, when testing for cointegration,
all variables must be integrated of the same order; and, if a series has “n”
components there may be as many as “n–1” linearly independent
cointegrating vectors.
To test whether the variables of a system of non-stationary processes
are cointegrated becomes critical in multivariate non-stationary time series
studies. Johansen and Juselius (1990) provide a maximum likelihood
estimation procedure for determining the number of significant (linear)
cointegration vectors, under the assumption that Y(t) is a vector of processes
that are multivariate Gaussian as well as I(1). The Johansen procedure will
be used to test for cointegration in this study. It is important to note that the
Johansen procedure starts from the vector error correction model (ECM), for
this reason, a description of the model is provided below.
The empirical estimation of the ELGH model, using time series data
(the subject of this thesis), is rather simple. It is assumed that the
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relationship between aggregate output, using real gross domestic product
(GDP) as a proxy, and Gross Fixed Capital Formation (GFCF) as a substitute
for investment, Labor Force (LAB) instead of employment, and real exports
(EXP), take the form of a dynamic Cobb-Douglas model given by:

∑ lagged(GDP , EXP ,GFCF , LAB ) + e
+ ∑ lagged(GDP , EXP ,GFCF , LAB ) + e
+ ∑ lagged(GDP , EXP ,GFCF , LAB ) + e
+ ∑ lagged(GDP , EXP ,GFCF , LAB ) + e

GDPt = a 0,1 +

(5)

EXPt = a 0,2
GFCFt = a 0,3
LABt = a 0,4

t

t

t

t
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t

t

t

t
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t

t

t

t

4,t

where the summation symbol accounts for the dynamics (number of lags in
GDP, EXP, GFCF, and LAB), the a0,1, a0,2, a0,3 and a0,4 constants are the
equation intercepts, and the equation errors are denoted by e1, e2, e3, and e4.
This specification leaves the question of the dynamics between real GDP,
EXP, GFCF, and LAB, and issues related to model specification, open to
empirical econometrics. The signs of GFCF and LAB are expected to be
positive, if the sign of the EXP variables in the GDP equation is positive, it
could be interpreted as evidence that export growth contributes to economic
growth. It will become clear below that the linkage between GDP, EXP,
GFCF, and LAB could take two temporal dimensions.
The first temporal dimension addresses the question of whether GDP,
EXP, GFCF, and LAB have a temporary (short-run) relationship. The second
dimension studies whether GDP, EXP, GFCF, and LAB tend to move
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together over the entire study period (that is, the long-run dynamics between
GDP, EXP, GFCF, and LAB) and that deviations from such comovement are
short lived. In other words, there is an inherent mechanism that corrects
deviations in economic growth and export growth back to equilibrium very
quickly. In its basic form (that is, as in equation (5)), these two temporal
dimension cannot be modeled, and on this issue is that recent developments
in econometric methods with time series data become relevant.
GDP, EXP, GFCF, and LAB are modeled as jointly endogenous, and it
is assumed that a vector autoregressive (VAR) model is an adequate
representation of the data generation process between GDP, EXP, GFCF, and
LAB (Objective 1). The VAR model is written as:

(6)

⎡ GDPt ⎤ ⎡ a0,1 ⎤ ⎡ a11,1 a12,1 a13,1 a14,1 ⎤ ⎡ GDPt −1 ⎤ ⎡ a11,p a12,p a13,p a13,p ⎤ ⎡ GDPt − p ⎤ ⎡ e1,t ⎤
⎢ EXP ⎥ ⎢ a ⎥ ⎢ a a a a ⎥ ⎢ EXP ⎥ ⎢ a a a a ⎥ ⎢ EXP ⎥ ⎢ e ⎥
⎢ t ⎥ = ⎢ 0,2 ⎥ + ⎢ 21,1 22,1 23,1 24,1 ⎥ ⎢ t −1 ⎥ + ...+ ⎢ 21,p 22,p 23,p 24,p ⎥ ⎢ t − p ⎥ + ⎢ 2,t ⎥
⎢ GFCFt ⎥ ⎢ a0,3 ⎥ ⎢ a 31,1 a 32,1 a 33,1 a 34,1 ⎥ ⎢ GFCFt −1 ⎥ ⎢ a 31,p a 32,p a 33,p a 34,p ⎥ ⎢ GFCFt − p ⎥ ⎢ e3,t ⎥
⎥ ⎢ ⎥
⎥⎢
⎥⎢
⎥ ⎢
⎥ ⎢ ⎥ ⎢
⎢
LAB
LAB
⎣ t ⎦ ⎢⎣ a0,4 ⎥⎦ ⎢⎣ a 41,1 a 42,1 a 43,1 a 44,1 ⎥⎦ ⎣ t −1 ⎦ ⎢⎣ a 41,p a 42,p a 43,p a 44,p ⎥⎦ ⎢⎣ LABt − p ⎥⎦ ⎢⎣ e4,t ⎥⎦

or more compactly as,

(7)

Yt = C + A1Yt −1 + A2Yt − 2 + ...+ ApYt − p + et
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where Yt=(GDPt, EXPt, GFCFt, LABt), each Ai is a 4x4 coefficient matrix, and et is a
Gaussian white noise error with a distribution assumed to be normal with mean vector
zero and positive definite covariance matrix Λ for all t. It is also assumed that the

characteristic polynomial:

(8)

Det ( I k − A1z − A2 z 2 − ...− Ap z p )

has all the roots outside the complex unit circle, except for some roots which
may be unity. This implies that the 4x4 matrix

(9)

Π = I k − A1 − A2 − ...− Ap

may be singular, of rank r ≤K (Lutkepohl and Reimers, 1992), where r is the
number of equilibrium relationships between GDP, EXP, GFCF and LAB
(r=0 or 3), which must be identified from the data. The Π matrix contains
long-run information on the relationship between economic growth and
export growth.
It can also be segmented into two matrices B and C such that Π=BC
where B is 4xr and C is rx4. The C matrix contains the equilibrium, or, as
termed in the time-series literature, cointegrating relationship between GDP,
EXP, GFCF, and LAB and is given by CYt.
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There are numerous estimators that have been introduced in the time
series literature to estimate VARs with cointegrated data. The most popular
estimator is that of one based on maximum likelihood estimation (MLE)
developed by Johansen and Juselius (1990) which estimates Π directly. One
version of this MLE is given by:

(10)

∆ Yt = Γ 1∆ Yt −1 + ...+ Γ p −1∆ Yt − p +1 − Π Yt − p + et

where the relationship between the Γ coefficient matrices and the Ai matrices
in equation (7) is given by

(11)

Γ i = − ( I k − A1 − A2 − ...− Ap ), i = 1,2,..., p -1

and the assumptions in equation (7) hold. The component Πyt-p (=BCYt-p) is
called the error-correction term; therefore, equation (10) is referred to as an
error-correction model (ECM) with equilibrium relationship given by CYt-p.
The ECM is general enough to allow for various VAR type specifications. For
example, when unit-roots are present but there is no cointegration (that is,
r=0), equation (10) becomes a VAR model on first differences:

(12)

∆ Yt = Γ 1∆ Yt −1 + ...+ Γ p ∆ Yt − p + et
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where the difference between models (10) and (12) lies in the omission of the
error-correction term from equation (10) and the expansion of the lags on
first-differences to p in equation (12). Another case is when unit-roots are
absent (that is, GPD, EXP, GFCF, and LAB are stationary—I(0) variables), in
which case equation (12) reduces back to equation (7); in this case, the model
is referred to as a VAR(p) in levels.
Johansen and Juselius (1990) also developed two tests statistics, the
Trace and Lambda Max tests, to identify the number of cointegrating
relationships between the variables involved in equation (10). This assumes,
however, that the number of unit-roots has been identified and that the
number of lags “p” is known. In summary, typical implementation of the
Maximum Likelihood Estimation approach follows the following steps:
1.

Identify the unit-root properties of GDP, EXP, GFCF, and LAB.
Tests of unit roots can be conducted using the Augmented DickeyFuller tests (a parametric approach) or the Phillips-Perron tests (a
non-parametric approach).

2.

Identify the number of lags (p) in the ECM. This typically requires
the use of multivariate statistical selection criteria such as the AIC
or the BIC (Lutkepohl, 1993) to sequentially estimate the AIC (or
BIC). The decision rule is to choose the lag for which the criterion is
the minimum.
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3.

Test for cointegration using the Trace and Lambda max statistics of
Johansen and Juselius (1990). The trace test is given by
4

Trace = T ∑ ln(1 − λi )
i = r +1

where λr+1,…λk are the K-r smallest canonical correlations between
Yt-k and ∆Yt series, corrected for the effect of the lagged differences
of the Yt. The Lambda Max test is given by:

λmax = T ln(1 − λr +1 ) .
Critical values for both test statistics are found in Johansen and Juselius
(1990).
3.2.4 Diagnostic Tests
To help ensure the appropriateness of the estimated VAR, the use of
various diagnostic tests is common in empirical studies. This study will focus
on the Portmanteau test for autocorrelation (also known as the Ljung-Box
test) and in the Jarque-Bera test for normality.
The null hypothesis for the Ljung-Box test is that there is no serial
correlation up to the lag specified and the alternative hypothesis states that
there is serial correlation up to the lag specified. The test statistic is
computed by:
h

Q LB = (n(n + 2 ))∑
j =1

ρ 2 ( j)
n− j

where n is the sample size, ρ(j) is the autocorrelation at lag j, and h is the
number of lags being tested.
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The Jarque-Bera test for normality compares the third and fourth
moments of the residuals to those of the normal distribution. Lt P be a k x k
factorization matrix such that:

υ t = Pu t ~ N(0,Ik)
where ut is the demeaned residuals. The third and fourth moment are defined
as:
m 3 = ∑tυ t3 / T

and
m 4 = ∑tυ t4 / T .

Then:

⎛ ⎡6 I
⎡ m ⎤
T ⎢ 3 ⎥ → N ⎜⎜ 0, ⎢ k
⎣m 4 − 3⎦
⎝ ⎣ 0

0 ⎤⎞
⎟
24 I k ⎥⎦ ⎟⎠

under the null hypothesis of normal distribution.

3.3 Granger Causality
Granger causality has been extensively used in empirical economics
and agricultural economics research (Objective 2).

A recent review of its

application to international agricultural economics problems, including the
evaluation of the ELG model, is found in Zapata and Gil (1998). The MLE
approach presented in equation (10) is appealing and has been used in
theoretical and empirical non-causality work [e.g., Toda and Phillips (1993);
Dolado and Lutkepohl (1996); Zapata and Rambaldi (1997); Giles and Mirza
(1999)].
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In the context of equation (10), the ECM model of GDP, GFCF, LAB
and EXP can be explicitly formulated as follows (assuming r=1);

⎡ GDPt − p ⎤ ⎡ e1,t ⎤
⎡ ∆ GDPt ⎤ ⎡ g0,1 ⎤ ⎡ g11,1 g12,1 g13,1 g14,1 ⎤ ⎡ ∆ GDPt −1 ⎤ ⎡ g11,p g12,p g13,p g14,p ⎤ ⎡ ∆ GDPt − p+1 ⎤ ⎡ b1 ⎤
⎢
⎥ ⎢ ⎥
⎥
⎢
⎥
⎢
⎢
⎥
⎢
⎥
⎢ ∆ EXP ⎥ g
⎢b ⎥
⎢ ∆ EXP ⎥ g g g g ∆ EXP
EXP
g
g
g
g
21,p
22,p
23,p
24,p
t
−
p
+
1
t
−
p
,
0
2
21,1
22,1
23,1
24,1
1
t
t
−
2
⎢
⎥ ⎢ e2,t ⎥
⎥
⎢
⎥
⎢
⎥⎢
⎢
⎥= ⎢ ⎥+⎢
⎢ ⎥c c c c
⎥ + ...+
−
(13) ⎢ ∆ GFCF ⎥ ⎢ g ⎥ ⎢ g g g g ⎥ ⎢ ∆ GFCF ⎥ ⎢ g g g g ⎥ ⎢ ∆ GFCF ⎥ ⎢ b ⎥ 11 12 13 14 ⎢ GFCF ⎥ + ⎢ e ⎥
t
t −1
0,3
31,1 32,1 33,1 34,1
31,p 32,p 33,p 34,p
t − p +1
⎥⎢
⎥ ⎢ 3⎥
⎢ t − p ⎥ ⎢ 3, t ⎥
⎥⎢
⎢
⎥ ⎢ ⎥ ⎢
⎥ ⎢
⎢⎣ LABt − p ⎥⎦ ⎢⎣ e4,t ⎥⎦
⎣ ∆ LABt ⎦ ⎢⎣ g0,4 ⎥⎦ ⎢⎣ g41,1 g42,1 g43,1 g44,1 ⎥⎦ ⎣ ∆ LABt −1 ⎦ ⎢⎣ g41,p g42,p g43,p g44,p ⎥⎦ ⎢⎣ ∆ LABt − p+1 ⎥⎦ ⎣ b4 ⎦

[

]

The following non-causality hypotheses will be tested:

•

Exports do not Cause Economic Growth

This hypothesis means a test on the coefficients of EXP in the GDP
equation in model (13). The joint hypothesis may be formulated as follows:
H0,1: g12,1= g12,2= …= g12,p = b1 = 0.

•

Economic Growth does not Cause Exports

This is a hypothesis on the GDP coefficients in the EXP equation in
model (13). If the joint test on the corresponding coefficients is significant,
economic growth is assumed to cause export growth. The hypothesis takes
the form:
H0,2: g21,1= g21,2= …= g21,p = b2 =0.
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•

Exports do not Long-Run Cause Economic Growth

The finding of cointegration between exports and gross domestic
product immediately implies that there is long-run causality in at least onedirection (Granger 1988), either from EXP to GDP or vice versa. Therefore, it
would be useful to test long-run non-causality if cointegration is found.
This hypothesis means that the cointegrating relation in model (13) for
the GDP equation is not significant and can be formulated as:
H0,1LR: b1 = 0.

•

Economic Growth does not Long-Run Cause Exports

Similarly, this hypothesis implies a restriction on the b1 coefficient in
equation (13), which would suggest that the cointegrating relation is not
significant in the EXP equation in model (13). That is,
H0,2LR: b2 = 0.

The above four hypothesis can be tested with either Wald or Likelihood
Ratio tests as thoroughly discussed in Zapata and Rambaldi (1997).

3.4 Sector Analysis for Honduras
To evaluate the export-led growth hypothesis for the agricultural
sector (objective 3), a dynamic econometric time series model using exports,
agricultural, as well as non-agricultural, GDP will be specified and
estimated. To specify the model, stationarity and cointegration tests will be
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performed on both models. Once the models have been specified, Grangercausality will be tested. Of interest to this study is to test whether dynamics
between exports and national GDP are maintained at the agricultural sector
level. The same dynamics will be tested for non-agricultural GDP and
aggregate exports.

3.5 Regional Export Experience
To test for the export-led growth hypothesis for the Central American
countries (objective 4), stationarity and cointegration tests will be performed
on GDP, GFCF, LAB and EXP for Costa Rica, Guatemala, El Salvador and
Nicaragua. Once the models have been specified, Granger-causality will be
tested for the export-led growth and the growth-led export hypothesis.
Having identified the direction of causality for the 5 countries, we will
compare among them and try to understand the factors driving the empirical
findings. A comparison determining whether the main exports of the Central
American countries are agricultural or manufactured exports will be
provided. A discussion of the implications of the findings for the Poverty
Reduction Strategy of Honduras will also be provided.
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Chapter 4
Results
Five Central American countries were analyzed in this research. They
are: Honduras, Guatemala, El Salvador, Nicaragua and Costa Rica. The
study focuses on Honduras, where the objective is to analyze the export-led
growth hypothesis in the general economy and to provide validity for the
agricultural sector. The other countries in Central America were chosen
because of their close proximity and their economic and historic similarities
to Honduras. It is important to note that statistical data needed for this
study are not as extensively available for Belize, which is the reason for its
exclusion from the analysis.
The variables were obtained from the “2002: World Development
Indicators” CD-ROM version. This study used annual data from Honduras,
Guatemala, El Salvador, Nicaragua and Costa Rica for the period 1970-2000
for Gross Domestic Product (GDP), Gross Fixed Capital Formation (GFCF),
Exports and Labor. In every case, Gross Domestic Product, Gross Fixed
Capital Formation and Exports were measured in millions of US$ (1995
based), and Labor is measured in units.
To analyze the agricultural sector of the Honduran economy we used
non-agricultural GDP for Honduras, measured in millions of US$ (1995
based) as well as agricultural GDP for Honduras, measured in millions of
US$ (1995 based). Agricultural GDP is the value added of agriculture to
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GDP, and non-agricultural GDP is the difference between total GDP and
value added of agriculture to GDP.

4.1 Descriptive Analysis
For the countries studied, the country with the largest economy was
Guatemala, with an average GDP of $11,335 millions for the 1970-200 period
followed by Costa Rica with $8,319 millions and El Salvador with $7,697
millions. In comparison with the other countries, Honduras, and Nicaragua
were economically smaller with average GDP of $2,972, and $2,048 millions
respectively (Table 4.1).
Focusing on exports it can be seen that the largest exporting country
was Costa Rica with $2692 millions, followed closely by Guatemala with
$2,255 millions. El Salvador with $1,681 millions is trailed by Honduras with
$1,479 millions. Nicaragua has average exports of $592 millions.
Average exports as a percentage of average GDP in each country varies
greatly. For the period 1970-2000, Honduras’ exports comprised 49.8% of its
GDP, followed by Costa Rica with 32.4% and Nicaragua with 28.9%. El
Salvador’s exports represented about 21.8% of its GDP for the period and
Guatemala’s exports account for 19.9% of its average GDP (Figure 1.1).
Average Gross Fixed Capital Formation was highest in Guatemala
with $1763 millions followed by Costa Rica with $1497 millions and El
Salvador with $1090 millions. It can be seen that Honduras trails with $678
millions and is followed by Nicaragua with $494 millions.
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Table 4.1 Descriptive Statistics for Real GDP, GFCF, and Exports
(million US$) and Labor (units) for five Central American countries with
real Ag-GDP and real Non Ag-GDP (million US$) for Honduras for the
period 1970-2000.
Country
Variable
Mean
Std. Dev.
Minimum
Maximum

Costa Rica

GDP
Exports
GFCF
Labor

El
Salvador

GDP
Exports
GFCF
Labor

7696.53
1512.98
5848.17
10995.27
1681.15
708.52
974.01
3899.49
1090.27
425.79
565.41
1926.81
1803498.81 438756.33 1184462.00 2713742.00

GDP
Exports
Guatemala
GFCF
Labor
GDP
Ag-GDP
Non AgHonduras GDP
Exports
GFCF
Labor

11335.14
3045.90
6286.02
17741.77
2255.12
595.45
1396.75
3652.14
1763.00
644.78
1022.90
3494.74
2777974.84 700896.48 1808311.00 4200037.00
2972.12
907.29
1547.88
4563.12
553.43
137.82
361.77
805.43
2418.70
773.11
1478.72
279.17
678.20
340.77
1492462.71 467054.61

1185.63
3817.09
953.20
1976.29
292.50
1708.77
860026.00 2414075.00

GDP
Exports
GFCF
Labor

2048.45
280.53
591.57
166.52
494.35
159.36
1247138.61 403415.63

1706.88
2766.07
323.38
952.53
152.87
918.67
688064.00 2052234.00

Nicaragua

8319.34
3016.98
2691.72
1944.68
1496.59
663.88
986329.58 310392.83

4086.80
14907.87
836.71
7805.79
629.15
2966.30
532738.00 1525162.00

In terms of the amount of labor in each country, Guatemala had the
largest average labor force with 2,777,975 workers, followed by El Salvador
with 1,803,499, Honduras with 1,492,463, and Nicaragua with 1,247,139.
Costa Rica had a labor force of 986,330 workers on average.
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Figure 4.1 GDP, GFCF, Exports and Labor of Costa Rica for the period 19702000.

A plot of GDP, GFCF, Exports and Labor of Costa Rica for the 19702000 period is shown in figure 4.1. GDP follows an upward trend with a
growth rate of 0.04. GFCF shows an upward trend in a much more irregular
manner with a downturn in the same years, it appears to have periods of
growth and periods of demise from 1983 until 2000. Exports seem to follow
an apparently quadratic upward trend for the period while labor grew at rate
of 0.94 assuming a constant growth rate.
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Figure 4.2 GDP, GFCF, Exports in millions of US dollars and Labor of El
Salvador for the period 1970-2000
El Salvador’s GDP was growing until 1979, where it shows a downturn
until 1982 probably due to the civil war (Figure 4.2). GFCF seems to follow
the same behavior as GDP, where we can see it falls around 1979 and begins
to grow again in 1983. Exports grow in the 1970’s until 1980. It then
decreases until its lowest point in 1989. It grows at a very high rate
thereafter. Labor grew at rate of 0.53, assuming a constant growth rate.
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In figure 4.3, Guatemala’s GDP, exports and GFCF grow for the 1970’s
and decrease in 1982, they then pick up in 1986, where they grow at a
steadier rate; Labor grows very steadily at a rate of 0.66 assuming a constant
rate of growth. GFCF grows at a rate of 2.51 and Exports grow at a rate of
1.20. Guatemala’s GDP grew at a rate of 4.87.
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Figure 4.3 GDP, GFCF, Exports and Labor of Guatemala for the period 19702000.
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Figure 4.4. GDP, GFCF, Exports, Labor, Agricultural and Non-agricultural
GDP of Honduras for the period 1970-2000.
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Figure 4.4 illustrates that in Honduras, GDP seems to grow very
steadily with a slight drop in the late 1970’s and early 1980’s. GFCF appears
to drop in the early 1970’s and grows again in the period 1973-1980. In the
1980 decade its behavior is more unpredictable where it can be seen that it
increases and decreases throughout the decade. In the early 90’s it exhibits a
very high growth rate until 1994 where it drops once again. It increases once
again in 1996 and reaches its peak with US$1708 million in 2000.
Exports increase in the first part of the 1970’s but in 1974, it then
continues to grow up to 1979. In 1982 it decreased but then carried on with
relatively stable growth. Exports decrease once again drastically in 1994 and
in 1999, the latter probably due to the devastating effects of Hurricane Mitch.
Agricultural GDP in Honduras seems to have increased in the early
part of the 1970’s. The link of the agricultural sector of the economy with the
exports of the time, which were primarily agricultural products, can be
observed when a decrease in 1974’s Agricultural GDP coincides with a
decrease in exports. Agricultural GDP grows very erratically for the rest of
the period with a dramatic decrease in 1998-1999 probably due once again to
the destruction caused by Hurricane Mitch. Non-agricultural GDP grows at a
much steadier rate with a small increase in the latter part of the 1970’s,
particularly 1976-1978. It shows a small decrease in the years 1982, 1990,
1994 and 1999.
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Figure 4.5 GDP, GFCF, Exports and Labor of Nicaragua for the period 19702000.
Nicaragua’s GDP, GFCF and Exports were observed to behave very
similarly (Figure 4.5). GDP decreases slightly in 1975 and it decreases once
again drastically in 1978 and even more in 1979 as well as GFCF, while
exports decrease drastically only in 1980. GDP and Exports decrease for most
of the 1980’s, GDP from 1984-1991 and Exports from 1984-1988. GDP and
GFCF begin to increase in 1994 but GFCF decreases in 2000. GFCF shows a
steady and sharp decrease in the late 1980’s and early 1990’s. Exports exhibit
positive growth rates from 1992-2000. These sharp decreases in GDP, GFCF
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and Exports in the late 70’s and early 80’s coincide with the government coup
in which the Sandinista party took over the presidency of the country.

4.2 Stationarity
One property of economic time series is that of non-stationarity. In this
study, non-stationarity was tested with the Augmented Dickey-Fuller and
the Phillips-Perron tests. The results are presented in table 4.2.
For both tests, the null hypothesis states that the variables are nonstationary, in other words a unit root is present. The methodology first tests
for unit roots along a trend and then tests for unit root without a trend
(Whistler et. al., 2001).
For Costa Rica, all variables were integrated of order 1 according to
ADF results. The same results were confirmed by PP findings; however labor
appears to be stationary along a trend in this case (PP=23.37). In the models
without a trend for Costa Rica, the ADF test reconfirmed that labor is
stationary. The other variables were found to be integrated of order 1 using
the PP and ADF tests.
For El Salvador, all variables were found to be integrated of order 1 in
the models with a trend and without a trend using both testing
methodologies. It is important to note that the results for Labor were
expected, given the behavior displayed by the variable in the plots in the
descriptive analysis.
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Table 4.2 Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests for
unit roots on the natural logarithms of GDP, Exports, GFCF and Labor for 5
Central American countries for the period 1970-2000.
A(1)=A(2)=0
A(1)=0
Variable
Unit Roots*
ADF
PP
ADF
PP
Costa Rica
GDP
2.94
1.65
-0.33
-0.37
I(1)
Exports
1.19
1.17
1.23
1.24
I(1)
GFCF
2.06
2.60
-1.03
-1.12
I(1)
Labor
4.05
23.37
-2.91
-5.30
I(0)
El Salvador
GDP
1.47
0.64
-0.59
-0.36
I(1)
Exports
1.00
0.97
0.35
0.23
I(1)
GFCF
1.63
1.03
-1.29
-1.08
I(1)
Labor
2.65
1.43
1.45
1.71
I(1)
Guatemala
GDP
3.78
1.96
-0.75
-1.15
I(1)
Exports
0.57
0.80
-0.57
-0.73
I(1)
GFCF
0.77
1.13
-0.70
-0.94
I(1)
Labor
3.13
17.49
2.52
4.80
I(0)
Honduras
GDP
2.83
2.96
-1.60
-1.52
I(1)
Exports
6.34
6.49
-1.66
-1.63
I(0)
GFCF
0.65
1.72
0.24
0.04
I(1)
Labor
2.14
10.31
1.00
4.12
I(0)
Ag-GDP
4.06
4.42
-0.93
-0.92
I(1)
NonAg-GDP
2.80
2.77
-1.80
-1.67
I(1)
Nicaragua
GDP
1.07
1.48
-1.45
-1.65
I(1)
Exports
0.78
0.75
-1.07
-1.04
I(1)
GFCF
1.75
4.18
-1.86
-2.82
I(1)
Labor
5.18
0.80
0.33
0.30
I(1)
A(1)=A(2)=0 is tested in a model with a trend, and A(1)=0 is the unit root
hypothesis in a model without a trend.
*Critical Value at 10% for A(1)=A(2)=0 is 5.34 and for A(1)=0 is -2.57.
Guatemala presents very similar results as Costa Rica. PP results
show labor to be stationary in the models with a trend (PP=17.49) and

82

without a trend (PP=4.80) and all other variables in both models were found
to be integrated of order 1. ADF results show all variables to be integrated of
order 1 in the models with a trend and without a trend. Given the behavior
displayed by the variables in figure 4.3, these results were expected.
In the models with a trend, Honduran exports seem to be stationary
when using both methodologies (ADF=6.34 and PP=6.49). All other variables
were found to be integrated of order 1 in the models with a trend with the
exception of labor which appears to be stationary according with the PP
results (10.31). In the models without a trend, all variables were found to be
integrated of order 1, but according to the PP results, labor was once again
the exception (PP=4.12) as expected by its behavior in figure 4.4.
For Nicaragua, all variables in the models with a trend and the models
without a trend were found to be integrated of order 1 with the exception of
GFCF in the models without a trend, which was found to be stationary
according to PP results (PP=-2.82).
Table 4.3 shows the results for ADF and PP tests for unit roots on the
first differences of GDP, Exports, GFCF and Labor, along with Non-Ag GDP
and Ag GDP for Honduras. The results show that all variables in the models
with and without a trend are stationary after first differencing; thus no I(2)
are suspected for these data. Also, since at least 3 of the variables in each
model were found to be non-stationary, the analysis will be performed
assuming non-stationarity in all variables.
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Table 4.3 Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests for unit
roots on the first differences of GDP, Exports, GFCF and Labor for 5 Central
American countries for the period 1970-2000.
A(1)=A(2)=0
A(1)=0
Unit
Variable
Roots*
ADF
PP
ADF
PP
Costa Rica
GDP
24780.00
18359.00
-226.58
-194.69
I(0)
Exports
4200.20
4398.40
-89.56
-85.91
I(0)
GFCF
993.71
819.52
-45.39
-41.18
I(0)
Labor
7406200.00
4003100.00
-2235.20 -1611.10
I(0)
El Salvador
GDP
14889.00
8665.60
-172.75
-130.92
I(0)
Exports
1206.80
1196.00
-47.95
-45.68
I(0)
GFCF
935.88
718.01
-43.93
-38.28
I(0)
Labor
2352300.00
1430700.00
-1963.60 -1490.30
I(0)
Guatemala
GDP
49239.00
29244.00
-317.20
-244.83
I(0)
Exports
3716.80
2981.20
-87.61
-78.18
I(0)
GFCF
1294.40
983.69
-51.54
-44.67
I(0)
Labor
18855000.00 10949000.00 -3857.50 -2814.60
I(0)
Honduras
GDP
23672.00
19835.00
-215.07
-193.09
I(0)
Exports
3696.90
4486.70
-87.56
-96.36
I(0)
GFCF
852.82
690.10
-41.54
-37.35
I(0)
Labor
40174000.00 25465000.00 -6773.40 -5180.50
I(0)
Ag-GDP
64766.00
72612.00
-366.50
-388.02
I(0)
NonAg-GDP
186520.00
145270.00
-592.15
-509.88
I(0)
Nicaragua
GDP
4284.10
3586.70
-93.88
-85.65
I(0)
Exports
677.34
778.96
-37.18
-39.14
I(0)
GFCF
161.59
167.10
-18.26
-18.50
I(0)
Labor
6212300.00
3528300.00
-3566.60 -2683.50
I(0)
A(1)=A(2)=0 is tested in a model with a trend, and A(1)=0 is the unit root
hypothesis in a model without a trend.
*Critical Value at 10% for A(1)=A(2)=0 is 5.34 and for A(1)=0 is -2.57.
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4.3 Lag Length Identification for VAR’s
The optimal number of lags for a VAR in levels can be determined
using several statistical criteria. Three of the most common statistical
criteria for lag length selection are the Akaike Information Criterion (AIC),
the Schwartz-Bayesian Criterion (SBC) and the Likelihood Ratio test (LR).
This study focuses on the Sims Modified Likelihood Ratio test to identify the
suitable lag length to use when specifying a VAR. This is the same lag length
the study will use when testing for cointegration and when specifying the
VAR/ECM models.

Table 4.4 Results for the Sims Modified Likelihood
Ratio Test for Lag Length Identification.
Models

VAR Level

Costa Rica
El Salvador
Guatemala
Honduras:
Honduras
Ag-GDP
NonAg-GDP
Nicaragua

VAR (4)
VAR (2)
VAR (2)
VAR (1)
VAR (1)
VAR (4)
VAR (2)

The results for the Sims Modified Likelihood Ratio test with a
significance level of 0.05 can be seen in Table 4.4. It was found that the
Honduras and Ag-GDP of Honduras model have an appropriate lag length of
one and three models with a lag length of two can also be observed, explicitly
El Salvador, Guatemala and Nicaragua. It was found that the last two
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models, Costa Rica and Non-Agricultural GDP of Honduras required a lag
length of four in order to perform the cointegration and model specification
tests.

4.4 Cointegration
The dynamic interaction between the variables will be quantified using
an error correction model (ECM); the ECM model allows for the
quantification of the short-run and long-run interaction of the variables in
the study. The error correction term is a key component of the error
correction model and it is the mechanism through which the system of
equations corrects the deviations from equilibrium in the long run. The
Johansen Cointegration test was performed to obtain the number of
cointegrating vectors found in each model, in other words, it will determine if
the variables are related to each other in the long run. If the variables are
related over the long run, the empirical results should be consistent with the
economic theory behind the ELG hypothesis.
A summary of the results for the Johansen Cointegration test with a
5% significance level can be observed in table 4.5. The cointegration test was
performed assuming that there is no deterministic trend in the data and that
the constant lies within the cointegrating equation, this was assumed
because none of the series appear to have a trend. It can be seen that two
models presented four cointegrating vectors, in other words, a full rank; those
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two models are Costa Rica and Non-Agricultural GDP for Honduras,
implying that these two models can be estimated as a VAR in levels.

Table 4.5 Results for the Johansen Cointegration test
with a constant and no trend in the cointegration
equation.
Models
Rank
Costa Rica
4
El Salvador
1
Guatemala
2
Honduras:
Honduras
1
Ag-GDP
0
NonAg-GDP
4
Nicaragua
1
It was also found that the Agricultural GDP of Honduras model had no
cointegrating vectors. This implies that there are no long-run relationships
between the variables of the model, i.e. the disequilibrium error has no
tendency to correct back to an equilibrium level. Two cointegrating vectors
were found for Guatemala and one cointegrating vector for the other models.

4.5 Residual Analysis
The residuals of the models were tested for normality and
autocorrelation. The tests used where the Portmanteau test and the residual
normality tests.
The Portmanteau (Ljung-Box) test is a test for randomness. The LjungBox test is based on the autocorrelation plot but instead of testing
randomness at each distinct lag, it tests the overall randomness based on a
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number of lags. The null hypothesis for the Ljung-Box test is that there is no
serial correlation up to the lag specified and the alternative hypothesis states
that there is serial correlation up to the lag specified.
The Jarque-Bera test for normality compares the third and fourth
moments of the residuals to those of the normal distribution and analyzes
under the null hypothesis of normal distribution
The results of the residual analysis tests for the Costa Rica model are
summarized in table 4.6. It can be observed that there are autocorrelation
problems present in the model at large lag levels. It can also be observed that
normality of the residuals is not present, in other words, the residuals are not
normally distributed (p-value=0.0001).

Table 4.6 Results for the Residual Analysis of the Costa Rica model.
Autocorrelation
Normality
Lags
Q-stats
p-value
Component Jarque-Bera
df
p-value
5
83.49
0.0000
1
8.29
2
0.0159
7
115.78
0.0000
2
8.29
2
0.0158
10
145.96
0.0008
3
7.00
2
0.0301
12
168.80
0.0091
4
7.60
2
0.0224
Joint
31.18
8
0.0001
Ho: No autocorrelation up to lag Ho: Normally distributed residuals.
specified.
The results of the residual analysis tests for the El Salvador model can
be observed in table 4.7. It can be observed that there are autocorrelation
problems present in the model when tested at three lags. In El Salvador, the
residuals were normally distributed (p-value=0.1789).
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Table 4.7 Results for the Residual Analysis of the El Salvador model.
Autocorrelation
Normality
Lags
Q-stats
p-value
Component Jarque-Bera
df
p-value
3
28.84
0.0250
1
1.78
2
0.4114
6
70.48
0.2699
2
4.98
2
0.0827
9
120.15
0.2821
3
3.61
2
0.1642
12
147.77
0.7467
4
1.05
2
0.5922
Joint
11.42
8
0.1789
Ho: No autocorrelation up to lag Ho: Normally distributed residuals.
specified.
Table 4.8 shows the results of the residual analysis tests for the
Guatemala model. It can be observed that there are autocorrelation problems
present in the model when tested at three lags and at six lags,
autocorrelation seems to disappear for higher lag levels. It can also be
observed that the residuals are normally distributed (p-value=0.2887).

Table 4.8 Results for the Residual Analysis of the Guatemala model.
Autocorrelation
Normality
Lags
Q-stats
p-value
Component Jarque-Bera
df
p-value
3
29.72
0.0195
1
1.37
2
0.5044
6
85.31
0.0388
2
4.51
2
0.1048
9
119.99
0.2856
3
3.15
2
0.2075
12
153.59
0.6278
4
0.65
2
0.7236
Joint
9.67
8
0.2887
Ho: No autocorrelation up to lag Ho: Normally distributed residuals.
specified.
For Honduras, it can be observed that there are no autocorrelation
problems present in the model when tested at three lags (table 4.9). It can
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also be observed that normality of the residuals is not present, in other
words, the residuals are not normally distributed (p-value=0.0282).

Table 4.9 Results for the Residual Analysis of the Honduras model.
Autocorrelation
Normality
Lags
Q-stats
p-value
Component Jarque-Bera
df
p-value
3
29.19
0.6096
1
1.20
2
0.5476
6
68.87
0.8081
2
1.88
2
0.3911
9
107.33
0.9076
3
2.34
2
0.3107
12
139.57
0.9802
4
11.77
2
0.0028
Joint
17.19
8
0.0282
Ho: No autocorrelation up to lag Ho: Normally distributed residuals.
specified.
The results for the agricultural GDP model of Honduras show that
there are no autocorrelation problems present in the model at any lag level
(table 10). It can also be observed that the residuals are normally distributed
(p-value=0.2697).

Table 4.10 Results for the Residual Analysis of the Agricultural GDP model of
Honduras.
Autocorrelation
Normality
Lags
Q-stats
p-value
Component Jarque-Bera
df
p-value
3
40.98
0.1328
1
3.79
2
0.1500
6
92.69
0.1570
2
2.85
2
0.2406
9
129.80
0.4389
3
1.03
2
0.5976
12
157.79
0.8341
4
2.26
2
0.3229
Joint
9.93
8
0.2697
Ho: No autocorrelation up to lag Ho: Normally distributed residuals.
specified.
Table 4.11 shows the results of the residual analysis tests for the nonagricultural GDP model of Honduras. It can be observed that there are
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autocorrelation problems present in the model at large lag levels. It was also
found the residuals are not normally distributed (p-values=0.0002).

Table 4.11 Results for the Residual Analysis of the non-Agricultural GDP
model of Honduras.
Autocorrelation
Normality
Lags
Q-stats
p-value
Component Jarque-Bera
df
p-value
5
79.60
0.0000
1
8.06
2
0.0177
7
127.83
0.0000
2
7.82
2
0.0201
10
175.64
0.0000
3
7.99
2
0.0185
12
203.67
0.0000
4
6.38
2
0.0413
Joint
30.24
8
0.0002
Ho: No autocorrelation up to lag Ho: Normally distributed residuals.
specified.
The results of the residual analysis tests for the Nicaragua model show
that there are autocorrelation problems present in the model when tested at
three lags (table 4.12). It can also be observed that the residuals are not
normally distributed (p-value=0.0481 at the 5% level).

Table 4.12 Results for the Residual Analysis of Nicaragua.
Autocorrelation
Normality
Lags
Q-stats
p-value
Component Jarque-Bera
df
p-value
3
33.41
0.0065
1
2.94
2
0.2304
6
68.85
0.3167
2
5.13
2
0.0769
9
109.08
0.5606
3
4.54
2
0.1036
12
138.49
0.8894
4
3.03
2
0.2203
Joint
15.63
8
0.0481
Ho: No autocorrelation up to lag Ho: Normally distributed residuals.
specified.
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4.6 VAR/ECM Model Estimation
Whether to specify the models as VAR or ECM models depends on the
number of cointegrating vectors found in the cointegration test. If no
cointegrating relationship is found, the model can be estimated as a VAR on
levels or on differences.
If four cointegrating relationship are found (i.e. full rank) within a
model, the model can once again be estimated as a VAR in levels and there is
no need to transform the variables for analysis. However, if between one and
three (in this case) cointegrating relationships are found, an ECM model
needs to be estimated to account for the long run relationships found in the
model.
In general for all the models that presented cointegration, all of the
long-run coefficients sign were expected to be positive because economic
theory states that Capital and Labor should have a positive effect on
economic growth. This is also the case for the sign of Exports, which is
expected to be positive because of the export led growth hypothesis, which
states that exports positively influence economic growth (Medina-Smith,
2000). It should also be noted that only in four of the models a long-run
relationship was identified, those models are: Nicaragua, El Salvador,
Honduras and Guatemala; for the other models, either four or no
cointegrating vectors were found.
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The results for the long run relationship for Nicaragua are presented
in equation 14 (the t-statistics are shown in parenthesis). In equation 14, it
can be seen that the long run relationship between the variables does not
conform to economic theory. It can be observed that GFCF is the only
variable positively associated to GDP, while EXP and LAB are negatively
related. It is important to note that in the long run relationship, none of the
variables coefficients are significant with the exception of the constant.

(14)

GDP

=

5.38
(2.53)

+

1.86
(1.33)

GFCF –

0.82
(-0.86)

EXP –

0.56
(-1.71)

LAB

From these results it can also be stated that, in Nicaragua, for every
1% of increase in capital a 1.86% increase in economic growth can be
expected. In Nicaragua, a 1% increase in Exports and Labor would lead to a
0.82% and 0.56% decrease in economic growth respectively.
The results for the long run relationship for El Salvador are presented
in equation 15 (t-statistics are shown in parenthesis). In equation 15, it can
be seen that the long run relationship between the variables conforms to
economic theory. It shows that GFCF, EXP and LAB are positively associated
to GDP. It is also important to note that in the long run relationship, all of
the variables coefficients are significant.

(15)

GDP

=

4.58 +
(45.4)

0.35
(42.2)

GFCF +

93

0.15
(19.8)

EXP +

0.05
(6.92)

LAB

From the results it can also be stated that, in El Salvador, for every 1%
of increase in GFCF a 0.35% increase in economic growth can be expected. It
can also be seen that a 1% increase in Exports and Labor would lead to a
0.15% and 0.05% increase in economic growth respectively.
The results for the long run relationship for Honduras are presented in
equation 16 (t-statistics are shown in parenthesis). In equation 16, it can be
observed that the long run relationship between the variables does not
conform to economic theory. It can be seen that EXP and LAB are positively
associated to GDP and GFCF is negatively associated to GDP. It is also
important to note that in the long run relationship, all of the variables
coefficients, including the constant are significant with the exception of the
GFCF coefficient.

(16)

GDP

=

6.02
(0.43)

–

0.06
(-0.04)

GFCF +

0.76
(0.10)

EXP +

0.59
(0.07)

LAB

From the results it can also be stated that in Honduras, for every 1% of
increase in GFCF a 0.06% decrease in economic growth can be expected. It
can also be stated that a 1% increase in Exports and Labor would lead to a
0.76% and 0.59% increase in economic growth respectively.
In Guatemala, two cointegrated vectors (long-run relationships) were
found. Since the literature is not very clear as to how to interpret
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cointegrating equations when there is more than one present, the results for
one cointegrating vector will be presented. The long run relationship for one
cointegrating vector for Guatemala is presented in equation 17 (t-statistics
are shown in parenthesis).

(17)

GDP

=

2.15
(0.45)

+

1.39
(2.00)

GFCF –

1.48
(-1.60)

EXP +

0.54
(2.42)

LAB

The long run relationship between the variables does not conform to
economic theory in the case of Guatemala (equation 17). In Guatemala, GFCF
and LAB are positively associated to GDP and EXP is negatively associated
to GDP. It is also important to note that in the long run relationship, all of
the variables coefficients are not significant.
A multicollinearity test was performed in order to examine the validity
of the signs in the long-run relationships; the results showed that
multicollinearity was indeed a common problem present in all models with a
cointegrating relationship where condition indexes (C.I.) in excess of 20 were
observed (Greene, 2000). Although multicollinearity may not be a problem for
causality testing, it causes problems in the interpretation of the long-run
equilibrium relationship. The primary problems relate to regression
coefficients being far from the true but unknown parameters; and not being
significantly different from zero when theory dictates otherwise (Grapentine,
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1997). The complete results of the multicollinearity test can be observed in
appendix D.

4.7 Granger Causality
In this study, Granger causality was used to test for the export-led
growth hypothesis and the growth-led exports hypothesis. Also, since the
purpose of this study was to test the causality on the long-run, short-run and
both long-run and short-run, restrictions on the short-run, long-run and on
both, the long-run and short-run coefficients were performed. In order to
impose these restrictions and test for the linkage between exports and growth
a Likelihood Ratio (LR) test was performed on all seven models.
In the cases where full rank or no cointegrating vectors were found,
restrictions could only be made for the short-run coefficients and it is
reported as total causality. In the case of Guatemala where two cointegrating
vectors were found, three alternatives to test the long-run relationship were
performed. In the first alternative (case 1) a restriction was made on both
cointegrating vectors. In the second alternative (case 2) a restriction was
made only on the first cointegrating vector and finally, in the third
alternative (case 3), a restriction was made in the second cointegrating vector
only.
4.7.1 Export-Led Growth
The results in table 4.13 show the results for the LR tests for the
export-led growth hypothesis using Granger causality for all 5 countries, it
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shows the results for causality testing in the long-run, short-run and total
causality under the null hypothesis that exports do not Granger cause
economic growth.
4.7.1.1 Costa Rica
In Costa Rica, the null hypothesis that exports do not Granger cause
economic growth could not be rejected, and therefore, it was concluded that
exports do not contribute to economic growth in that country. These results
differ from those found by Medina-Smith (2000), who found cointegration and
also found that exports were in fact an engine of economic growth. He also
concluded that although exports were significant in both cases, the main
engines of growth in Costa Rica were Capital and Labor.
4.7.1.2 El Salvador
In El Salvador, it was found that in the long-run, the null hypothesis
could not be rejected, therefore it was concluded that exports do not Granger
cause economic growth (p-value=0.5558). It could also be observed that in the
short-run and in totality, exports Granger causes economic growth.
4.7.1.3 Guatemala
With the data at hand, it was found that in the long-run, exports
Granger cause economic growth only when a restriction is imposed in the
second cointegrating vector. No evidence was found to support the hypothesis
in the short-run (p-value=0.8129) or in total Granger causality (lowest pvalue=0.2769).
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Table 4.13 Likelihood Ratio (LR) tests for the Export-Led Growth
Hypothesis using Granger Causality for 5 Central American countries for
the period 1970-2000.
Models

Chi-Squared

Significance Level

Costa Rica
Total
6.1110
0.1063
El Salvador
Total
12.6908
0.0054
Short-run
12.0158
0.0025
Long-run
0.3471
0.5558
Guatemala
Total
Case 1
5.0973
0.2775
Case 2
0.7332
0.8654
Case 3
3.8610
0.2769
Short-run
0.4144
0.8129
Long-run
Case 1
3.4277
0.1802
Case 2
0.4982
0.4803
Case 3
3.2679
0.0706
Honduras:
Honduras
Total
1.4224
0.7003
Short-run
1.2823
0.5267
Long-run
0.0546
0.8153
Ag-GDP
Total
1.4382
0.4872
NonAg-GDP
Total
9.4744
0.0236
Nicaragua
Total
22.3662
0.0001
Short-run
3.0037
0.2227
Long-run
13.4057
0.0003
Case 1 is tested in a model with a restriction in both cointegrating
vectors. Case 2 is tested in a model with a restriction in the first
cointegrating vector. Case 3 is tested in a model with a restriction in the
second cointegrating vector.
Ho: Exports do not Granger cause economic growth.
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4.7.1.4 Honduras
The main interest in the Honduras models was to test for the exportled growth hypothesis in the whole economy, the agricultural sector and the
non-agricultural sector. With the data used, there was no evidence found to
support the export-led growth hypothesis in Honduras. As shown in table
4.13, not long-run (p-value=0.8153), short-run (p-value=0.5267) or total
causality (p-value=0.7003) was found in the model.
There was also no evidence found to support the export-led growth
hypothesis in the agricultural sector of Honduras (p-value=0.4872) but
support was found in the non-agricultural sector (p-value=0.0236), therefore,
in the non-agricultural sector of Honduras, exports Granger cause economic
growth.
4.7.1.5 Nicaragua
In Nicaragua, the null hypothesis was rejected in the long run (p-value
0.0003) and in totality (p-value=0.0001), therefore, it was found that in the
long-run and in totality (short-run and long-run), exports Granger cause
economic growth. It was also found that in the short-run, exports do not
Granger cause economic growth.
4.7.2 Growth-Led Exports
The results in table 4.14 show the results for the LR tests for the
growth-led export hypothesis using Granger causality. It shows the results
for causality testing in the long-run, short-run and total causality.
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4.7.2.1 Costa Rica
In Costa Rica, the null hypothesis was rejected, and therefore, it was
concluded that economic growth contributes to export growth in that country
(p-value=0.0631) for the period evaluated.
4.7.2.2 El Salvador
In El Salvador, it was found that in the short-run (p-value= 0.7559)
and in the long-run (p-value=0.1359), economic growth does not Granger
cause export growth. It was also found that in totality, economic growth
Granger causes exports growth (p-value=0.0773).
4.7.2.3 Guatemala
With the data at hand, the null hypothesis could not be rejected in the
short run (p-value=0.1751), therefore, it was found that only in the short-run,
economic growth does not Granger cause export growth. Evidence was found
to support the GLE hypothesis in all three types of restrictions in the longrun and in total Granger causality (Table 4.14).
4.7.2.4 Honduras
Once again, the main interest in the Honduras models was to test for
the growth-led exports hypothesis in the whole economy, the agricultural
sector and the non-agricultural sector. With the data used, there was no
evidence found to support the growth-led export hypothesis in Honduras.
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Table 4.14 Likelihood Ratio (LR) tests for the Growth-Led Exports
Hypothesis using Granger Causality for 5 Central American countries for
the period 1970-2000.
Models

Chi-Squared

Significance Level

Costa Rica
Total
7.2937
0.0631
El Salvador
Total
6.8365
0.0773
Short-run
0.5597
0.7559
Long-run
2.2239
0.1359
Guatemala
Total
Case 1
13.7273
0.0082
Case 2
12.4867
0.0059
case 3
10.7804
0.0130
Short-run
3.4849
0.1751
Long-run
Case 1
11.8530
0.0027
Case 2
9.8525
0.0017
Case 3
9.5562
0.0020
Honduras:
Honduras
Total
4.8143
0.1859
Short-run
0.5592
0.7561
Long-run
1.6613
0.1974
Ag-GDP
Total
1.1374
0.5663
NonAg-GDP
Total
10.6863
0.0135
Nicaragua
Total
2.7629
0.4296
Short-run
1.9084
0.3851
Long-run
2.1474
0.1428
Case 1 is tested in a model with a restriction in both cointegrating
vectors. Case 2 is tested in a model with a restriction in the first
cointegrating vector. Case 3 is tested in a model with a restriction in the
second cointegrating vector.
Ho: Economic Growth does not Granger cause exports.
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As shown in table 4.14, no long-run (p-value=0.1974), short-run (pvalue=0.7560) or total causality (0.1859) was found. There was also no
evidence found to support the growth-led exports hypothesis in the
agricultural sector of Honduras (p-value=0.5663) but it was found that in the
non-agricultural sector (p-value=0.0135), economic growth Granger causes
exports growth.
4.7.2.5 Nicaragua
In Nicaragua, no evidence was found to support the growth-led exports
hypothesis in the long-run, short-run or in totality. It was therefore
concluded that in Nicaragua, economic growth does not Granger cause export
growth in the long-run (p-value=0.1428), short-run (p-value=0.3851) or in
totality (p-value=0.4296).

4.8 Comparative Analysis
Export-led growth was observed in El Salvador, Guatemala, the nonagricultural model of Honduras and in Nicaragua. Causality in the long-run
and in the short-run, in other words, total causality was observed in El
Salvador, Nicaragua and the non-agricultural GDP model of Honduras.
Causality in the long-run was observed in Guatemala and Nicaragua and
causality in the short-run was observed only in El Salvador.
The results indicate that exports have contributed to economic growth
in El Salvador, Guatemala, the non-agricultural sector of Honduras and
Nicaragua. This could be due in part to the type of exports each country has,
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for example, Guatemala, El Salvador and the non-agricultural sector of
Honduras focus mainly in value added products. However, Nicaragua is an
interesting case because its main exports are strictly agricultural.
The results also showed that the agricultural sector of Honduras did
not exhibit export-led growth, this could be due to the shift in Honduran
exports from agricultural products to manufactured products. Also, in
Honduras, there has been some diversification in regards to the agricultural
exports but the main forces driving exports in Honduras are industry-driven
exports.
One such example of the new industries driving exports is the
Honduran maquila sector, the second-largest in the world. The maquila
sector has been growing consistently and has had an exceptional performance
in the past. Despite the good performance of the textile sector in the past, the
recent economic slowdown in the U.S. has caused the maquila sector growth
to stagnate and employment in the sector has also declined whose
contribution to exports surpassed US$500 million in 2000.
Central America's international trade expanded during the 1990’s,
with the introduction of trade and exchange liberalization, and accelerated
further in the second half of the decade. Total regional exports increased over
the decade in contrast to an exports decline in the 1980’s, with nontraditional exports expanding very rapidly. It is also important to note that
strong export expansion (including non-traditional products), tourism, and
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remittances from abroad proved to be helpful to the overall economy of the
region during the 1990 decade.
Substantial progress was also observed in trade liberalization during
the 1990 decade. In particular, there was a fundamental shift in the process
of regional integration within the Central American Common Market
(CACM), when the previous emphasis on import substitution was replaced by
one on export-led growth. The region also reduced tariff rates, tariff rate
dispersion and export taxes, and eliminated most non-tariff restrictions in
the late 1980’s and early 1990’s. Also, in 1995 the governments agreed on a
schedule for convergence on lower common external tariffs ranging between
zero and 15 percent by the end of 2000, although it is important to note that a
slower schedule of tariff reductions was applied to poultry, cold meat, dairy
products, cigarettes, and textiles.
Presently, laws, policies and regulations that promote trade and
investment are improving Central American competitiveness in global
markets. Also, effort is being put forth in order to create more competitive,
market oriented private enterprise. Trade capacity building activities will
improve Central America’s ability to conduct and implement trade
agreements, including the Central America Free Trade Agreement (CAFTA),
and to advance completion of the Free Trade Area of the Americas (FTAA).
Also, programs that aim to accelerate agricultural diversification, increase
crop productivity and quality, and efforts to create links between rural

104

producers and higher value processing and marketing enterprises in urban
centers are a common denominator in Central America. Over the region,
there has been a large transformation in the commodity structure of
agriculture. Although traditional export-oriented large farm enterprises are
still widespread and heavily promoted by governments, their role in the
economy has slightly diminished, such examples are United Fruit Company
and Dole which mainly export bananas.
Costa Rican agriculture has focused heavily on export markets,
especially through the 1990’s. Commodities for export markets, such as
pineapples and melons, have grown rapidly. Agricultural production,
however, is dominated by bananas, coffee, sugarcane, and rice. Also, fruits
and vegetables comprise two-thirds of all agricultural exports. Overall,
domestic agricultural output has declined in the last few years. In figure 4.6,
it can be observed that in Costa Rica, the percentage of agricultural exports
has declined in recent years giving way to a higher percentage of
manufactured exports.
In El Salvador, agriculture comprises a low percentage of GDP, and
the economically-active population in agriculture is high, suggesting that
there is still some subsistence farming. Despite this, there is significant
production of export-oriented crops. By far, the largest primary crop grown
domestically is sugar cane, followed by corn and coffee. Much of this
production is exported. In El Salvador, consumer spending has slowed
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recently because of earthquakes and low prices for its major export
commodities, which are coffee and sugar. In figure 4.7, it can be observed
that in the 1990 decade, agricultural exports as a percentage of merchandise
exports has declined and manufactured exports as a percentage of
merchandise exports has increased in recent years in El Salvador.
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Figure 4.6 Merchandise Exports of Costa Rica for the
period 1970-2000.
The Guatemalan economy is very dependent on agriculture. Coupled
with this, more than half of the population is employed in the agricultural
sector, indicating significant subsistence farming. Where there are large farm
enterprises, the main crops grown are coffee, sugar, and bananas. These
constitute roughly a third of the total value of exports from Guatemala. Of
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growing export importance, however, is the production of cut flowers,
specialty fruits and berries, and shrimp. Figure 4.8 shows that agricultural
exports are an important part of merchandise exports in Guatemala,
although a slow but steady decline can be observed.
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Figure 4.7 Merchandise Exports of El Salvador for the
period 1970-2000.
Honduras has recently enjoyed relatively high real GDP growth rates.
The poor economic performance in previous years can be attributed to the
devastating effects of Hurricane Mitch. Despite extremely low levels of GDP
per capita, Honduras has made significant gains in health, education, and
poverty alleviation.
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Figure 4.8 Merchandise Exports of Guatemala for the
period 1970-2000.
Honduras has been particularly active in the international arena,
negotiating trade agreements with its Central American neighbors. In 2001,
Honduras signed a free-trade agreement with Mexico and joined El Salvador,
Guatemala, Costa Rica, Panama, Belize, and Mexico in the Puebla-Panama
Plan. Even with these regional alliances, the United States is still dominant
in the Honduran economy, accounting for a large part of the foreign direct
investment in the country. Much of this investment has gone into banana and
citrus fruit production.
In Honduras, a decrease in agricultural exports and an increase in
manufactures exports can be observed in figure 4.9. Non-traditional exports
have been consistently increasing, this can be observed in figure 4.10, where
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it can be seen that they have increased at a much greater rate in the 1990
decade. The fact that non-traditional exports have been increasing steadily
provides some support for the results obtained. In the non-agricultural sector
of Honduras, evidence supporting the export-led growth hypothesis was
found, probably due to the classification of the non-traditional exports, which
includes manufactures.
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Figure 4.9 Merchandise Exports of Honduras for the period
1970-2000.
Nicaragua is the poorest member of the Central American economy.
After years of civil war, Nicaragua emerged in the early 1990’s with a barelyfunctioning economy. Agriculture plays a large part in the Nicaraguan
economy, accounting for approximately a third of GDP and a third of
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employment. Agriculture also accounts for roughly two thirds of exports, and
the largest crop grown is sugar cane. Record levels of agricultural output
have been seen in recent years (even considering the effects of Hurricane
Mitch). As in other Central American countries, even though there have been
large gains in the overall agricultural industry, these gains have been
depressed by the decrease in coffee prices.
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Figure 4.10 Traditional and Non-Traditional Exports of
Honduras as a percentage of Total Exports for the period
1971-2001.
This negative impact has severely affected small producers. A small
decrease in agricultural exports can be observed in the early 1990’s but an
increase can be seen in the mid to late 1990’s (Figure 4.11). Also, figure 4.11

110

illustrates that in Nicaragua, manufacture exports started to increase in the
early 1990’s but a decrease can be seen in the mid to late 1990’s.
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Figure 4.11 Merchandise Exports of Nicaragua for the
period 1970-2000.
Even though the main exports in Central American countries are still
considered agricultural, diversification efforts and introduction of more
industry-based exports have paid off in recent years. Figure 4.12 shows that
in Central America, since the mid 1980’s, agricultural exports have been
decreasing in the 5 Central American countries, it can also be observed that
manufactures have been in the rise and have contributed significantly to
merchandise exports in these countries.
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Figure 4.12 Merchandise Exports for Central America for
the period 1970-2000 as an average of the region.
The fact that exports in Central American countries are no longer so
dependent on agricultural commodities and its prices could very well be the
reason that the export-led growth theory has found support in four of the
seven models used in this study, given the data available. The shift from
agricultural goods to industrial goods in Central American exports is a trend
that has very important consequences, given the fact that Central American
countries have historically relied on agricultural goods. This change could
very well prove beneficial in the long-run by providing the countries with
more stable exports, in quantity and in value.
The fact that no causality was found in several of the models is
extremely interesting, given that much effort has been made to increase the
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amount of exports and that exports are often seen as a way to achieve
economic growth. This would imply that the central governments of these
countries (models) need to reevaluate the channeling of funds to exportpromoting programs. In Honduras, there are various programs that focus
entirely on export promotions and, given the results of this study, funding of
such programs should be reevaluated. It is also evident that the export
promoting programs to be benefited from funds obtained in support of the
Poverty Reduction Strategy of Honduras are in need of reevaluation, given
the fact that funds raised for these activities are loaned funds.
With the opening up of CAFTA and other trade agreements under
preparation, new export opportunities for the non-traditional goods are being
created. These new export ventures will very likely create employment for the
rural poor. With these new trade agreements, market growth will very likely
continue or accelerate, meaning that promoting non-traditional exports might
be a good economic strategy. Another economic strategy that might prove
successful is that of providing added value to traditional, as well of nontraditional exports.
It is of importance to note that the data used for this study is very
aggregated data, which, in combination with the depressed prices in the
export markets during the late 1990’s could very well be the source of the
lack of evidence supporting the export-led growth hypothesis found in this
study. It is also safe to state that further research using more disaggregated
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data could find evidence supporting the export-led growth hypothesis in the
Central American countries. Also, more disaggregated export data should be
used to further evaluate the link between the agricultural sector and the nonagricultural sector in these countries.

Source: Cuesta, 2001.
Figure 4.13 Growth decomposition by demand components for
Honduras for the 1990-1995, 1996-2000 and 1990-2000 period.
For Honduras, growth accounting from the demand side confirms the
argument that economic growth did not come about from the side of exports.
In contrast, investment has been the driving force for GDP growth through
the decade, while government consumption and export have only played a
very limited role in the decade’s economic growth.
There are also marked differences throughout the decade; the second
half of the decade shows decreases in the export contribution to growth, a
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change absorbed mainly through higher government consumption (probably
due to an increase in spending of post-Mitch aid).

Source: Cuesta, 2001
Figure 4.14 Growth decomposition by demand components for
Honduras for the 1990-1993, 1994-1997 and 1998-2000 period.
Figure 4.14 shows that the contribution of exports to economic growth
has fluctuated widely. The volatility of traditional exports and the maquila
slowdown would explain the negative contribution of exports on growth
towards the end of the decade. Not even investment drives growth for the
post-Mitch period despite the reconstruction effort, but, worryingly for
growth sustainability, government consumption seems to be the driving force
behind growth. Government consumption has gained importance while the
faltered dynamism of exports cannot outdo the declining role of investment in
economic growth. In other words, changes in the structure of demand have
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not established the foundations for a sustainable investment-driven growth
but, rather, on the increasing dependence on government consumption.
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Chapter 5
Summary, Conclusions and Further Research
5.1 Summary
The idea that export growth is a major determinant of output growth,
the “export-led growth hypothesis,” has considerable appeal to many
developing

and

less-developed

countries.

Domestic

(country)

and

international development efforts place a heavy emphasis on export related
activities in Honduras. Although exports are an important source of foreign
exchange earnings and export-driven activities generate considerable
employment, there is no recent empirical evidence assessing the short and
long term growth effect of export expansion efforts by the Government of
Honduras.
The interest in analyzing the effect of export-promotion policies of
Honduras arises from the recent importance the government of Honduras has
placed on this sector. Timely empirical evidence on the relationship between
exports and economic growth would be valuable to Honduran policy makers
when formulating development strategies.
The general objective of this study was to empirically test the ExportLed Growth hypothesis for Honduras and compare the Honduran export
experience with that of other Central American countries for the period 19702000.
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The specific objectives were:
1. To specify and estimate a dynamic econometric time series model on
the relationship between exports and economic growth of Honduras.
2. To test the causal relationship between exports and growth.
3. To evaluate the causal linkage between growth in agricultural sector
and exports of Honduras.
4. To test the export-led growth hypothesis for other Central American
countries and conduct a comparative analysis.

This study used annual data for Honduras, Guatemala, El Salvador,
Nicaragua and Costa Rica for the period 1970-2000 on the following
variables: GDP, Exports, Gross Fixed Capital Formation (GFCF) and Labor
Force (LAB), all measured in millions of US$ (1995 based with the exception
of Labor Force, which was measured in units. We also used non-agricultural
GDP for Honduras, measured in millions of US$ (1995 based) (the difference
of GDP and Agricultural value added) as well as agricultural value added
GDP for Honduras, measured in millions of US$ (1995 based).
Chapter 2 provided a literature review relating to previous research on
the export-led growth hypothesis for several countries. A brief summary of
the export promoting policies that the government of Honduras has been
utilizing as well as an outline of the Poverty Reduction Strategy of Honduras
is provided.
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Chapter 3 presented the economic theory dealing with the export-led
growth hypothesis. The econometric procedures used in conducting this study
were also developed in this chapter. These procedures included formulating
economic models, testing for unit roots and cointegration, specifying dynamic
system of equations, and testing Granger causality.
Chapter 4 presented the results obtained from this study. For the
countries studied, the country with the largest economy was Guatemala,
followed by Costa Rica, El Salvador, Honduras, and Nicaragua. Focusing on
exports it can be observed that the largest exporting country was Costa Rica
followed by Guatemala, El Salvador, Honduras, and Nicaragua. Average
Gross Fixed Capital Formation was highest in Guatemala followed by Costa
Rica, El Salvador, Honduras and Nicaragua. In terms of the amount of labor
in each country, Guatemala had the largest average labor force followed by El
Salvador, Honduras, Nicaragua and Costa Rica.
The Augmented Dickey-Fuller and the Phillips-Perron tests were used
to test for stationarity. Almost all variables tested in each country were found
to be integrated of order one I(1).
The Sims Modified Likelihood Ratio test was performed to identify the
correct number of lags to use in the cointegration tests and the VAR/ECM
specification. A lag length of one was found for Honduras and the Ag-GDP
sector of Honduras, also, a lag length of two was found for El Salvador,
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Guatemala, and Nicaragua. Finally, a lag length of four was found for Costa
Rica and non Ag-GDP sector of Honduras.
The Johansen Cointegration test was used with the assumption of a
constant and no trend in the cointegrating vector. Cointegration was not
found in the Ag-GDP sector of Honduras. A full rank was found for Costa
Rica and non Ag-GDP sector of Honduras. Two cointegrating vectors were
found for Guatemala and one cointegrating vector was found for El Salvador,
Honduras and Nicaragua.
For Nicaragua the long run relationships between the variables do not
conform to economic theory. It was seen that capital is the only variable
positively associated to GDP, while exports and labor are negatively related.
In El Salvador, the long run relationship between our variables
conforms to economic theory. It was observed that capital, exports and labor
are positively associated to GDP.
In Honduras, the long run relationship between our variables does not
conform to economic theory. It was observed that exports and labor are
positively associated to GDP and capital is not.
In Guatemala, two cointegrating vectors were found and since the
literature is not very clear as to how to interpret cointegrating equations
when there is more than one present. The long run relationship among
exports and GDP does not conform to economic theory in the case of
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Guatemala. In Guatemala, GFCF and LAB are positively associated to GDP
and EXP is negatively associated to GDP.
Multicollinearity diagnostics were estimated to examine its impact on
the

estimated

cointegrating

relationship.

The

results

showed

that

multicollinearity was indeed a common problem present in all models
(condition indexes above 20).
When performing residual analysis tests, Costa Rica and the nonagricultural

sector

of

Honduras

presented

autocorrelation

problems;

normality in the residuals was found in all the models with the exception of
Costa Rica, Nicaragua and the non-agricultural sector of Honduras.
When testing for Granger causality, restrictions were tested in the
long-run, short-run and on both (totality). In El Salvador, evidence
supporting the export-led growth hypothesis was found in the short-run and
in totality. Evidence was found to support the hypothesis that exports
Granger causes economic growth in the long-run for Guatemala and for the
non agricultural sector of Honduras. In Nicaragua, exports were found to
Granger cause economic growth in the long-run and in totality. No evidence
was found to support the export-led growth hypothesis in Costa Rica,
Honduras and the agricultural sector of Honduras.
The growth-led exports hypothesis was supported by the empirical
findings in Costa Rica and non agricultural sector of Honduras. Evidence
supporting the growth-led export hypothesis was also found for El Salvador
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when testing for total causality. No evidence was found to support the
growth-led exports hypothesis in Guatemala in the short-run, but in totality
and in the long-run, the hypothesis was supported. No evidence supporting
the hypothesis between Ag-GDP and exports for Honduras, and between total
GDP and exports for Honduras and for Nicaragua.

5.2 Conclusions
No evidence supporting the export-led growth hypothesis was found in
Honduras and the agricultural sector of Honduras; this implies that efforts
being put forth by the government of Honduras in promoting total
agricultural exports are not as effective as expected. It is interesting to note,
however, that the export-led growth hypothesis found support in the nonagricultural sector of Honduras. The strong emphasis in the promotion of

maquiladora exports in recent years, however, seems to have contributed to
economic growth from export expansion.
In recent years, agricultural exports have increased in Honduras, but
the fact that agricultural exports are still dominated by bananas and coffee,
the growth in total agricultural exports has not followed the growth path of
the overall economy.
The efforts by the Honduran government to diversify agricultural
exports, which now include other products such as Chinese vegetables,
lobsters, melons and other non-traditional exports is a recent experiment. It
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appears that the contributions of such exports to economic growth are not
significantly detected from the empirical data.
In Costa Rica, contrary to the findings by Medina-Smith (2000), no
evidence supporting the export-led growth hypothesis was found, in other
words, the results indicate that exports do not Granger cause economic
growth. However, Medina-Smith (2000) argued that exports was not as
important in Costa Rican economic growth as capital and labor and stated
that his finding where more congruent with neoclassical economic theory.
In El Salvador, support for the export-led growth hypothesis was found
in the short-run and in both the long-run and short-run simultaneously. In El
Salvador, it seems that export promotion is a feasible economic growth
strategy.
In Guatemala, no support was found for the export-led growth
hypothesis except for the long-run. In the Guatemalan economy, efforts
should be put forth into export promoting policies, such as the expansion of
non-traditional exports and added value exports in order to promote economic
growth.
In Nicaragua, no support for the export-led growth hypothesis was
found in the short-run, but evidence to support it was found in the long-run
and in totality. In the Nicaraguan economy, export promotion proved to be a
reasonable economic strategy, given the findings of this study and the
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country should take advantage of the new markets opportunities that may
emerge form the CAFTA agreement.
To summarize, the emphasis put forth by the Honduran government
on export promoting policies should be reevaluated. In Costa Rica, no
evidence was found to support the export-led growth hypothesis. For El
Salvador, Guatemala and Nicaragua, the results of this study support export
promoting policies as an economic growth strategy.

5.3 Limitations and Further Research
This study used annual data for real GDP, real GFCF, real Exports
and Labor; this has been one of the limitations because of the small number
of observations. Perhaps as new data, or higher frequency data, become
available the ELG hypothesis can be revisited.
In the agricultural and non-agricultural based models of Honduras,
total exports were used to test their effect on the agricultural and nonagricultural sectors of the economy. For future research, it would be useful to
obtain a measure of agricultural exports as well as non-agricultural exports
in order to analyze their effect on the total economy of Honduras.
There was some autocorrelation present in the residuals of some
models, particularly in Costa Rica and the non-agricultural sector of
Honduras. The lag length in all models, however, was chosen using statistical
selection criteria (Sims LR). Given the small sample used in this study, no
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other statistical selection criteria was used to identify lag length and is an
issue that future work may want to pursue as the sample size increases.
Future research on the ELG hypothesis may also want to consider the
estimation of a partial system ECM as suggested by Harbo et al. (1998). An
important structural assumption of the ECM estimated in this thesis is that
all variables are endogenous. This assumption may warrant testing in future
work. Additionally, the effect of multicollinearity on long-run equilibrium in
full and partial systems warrants closer examination.
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Appendix A
Export Promoting Policies in Honduras

Beneficiaries

Temporary Import Regime (TIR)

Industrial Processing Zones (IPZ)

Free Zones (FZ)

100% export firms

100% export firms

100% export firms

Any category of goods and services

Transformation industries; service
suppliers to IPZ firms

Transformation industries,
and service firms

Incentives
Import Taxes

100% exemption for off-Central
100% exempted Exemptions
100% exempted Exemptions on raw
American exports. Exemptions on raw
on raw materials,
materials, intermediate goods and capital
materials, intermediate and capital
intermediate goods and
goods.
goods.
capital goods.

Export taxes

100% exempted

100% exempted

100% exempted

Domestic sale tax

100% exempted

100% exempted

100% exempted

Direct (corporative)
tax

Subject to tax

100% exempted for 20 years

Permanent exemption

Municipal taxes

Subject to tax

100% exempted for 10 years

Permanent exemption

Exchange conversion

Subject to Central Bank restrictions

Unrestricted

Unrestricted

Domestic sales

Possible if incumbent tariffs are paid.

Only if no domestic production exits and
incumbent tariffs are paid.

5% of total production if
incumbent tariffs paid.

Direct export

Direct export

Operations subject to Outsourcing to export firms, Supplies to
benefits
export firms, and Sales to export firms.

Source: Cuesta, J.; 2001 Export-Led Growth and the Distribution of Incomes in Honduras, PNUD, Tegucigalpa, Honduras
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Appendix B
Data Used In Conducting Research

Table B1 Gross Domestic Product (GDP) in millions of US$ (1995
based), Gross Fixed Capital Formation (GFCF) in millions of US$
(1995 based), Exports of Goods and Services in millions of US$ (1995
based) and Population (POP) in units for Honduras.
Variables
Years
GDP
Exports
GFCF
Pop
1970
1547.88
953.20
340.19
2592000
1971
1609.72
1079.17
312.14
2668290
1972
1702.47
1081.15
292.50
2747780
1973
1836.45
1191.25
361.94
2831370
1974
1813.91
1073.22
410.34
2920220
1975
1852.56
1114.87
446.81
3015000
1976
2047.09
1126.78
457.33
3115760
1977
2259.66
1123.80
536.59
3222840
1978
2485.75
1354.91
653.73
3334970
1979
2601.70
1578.08
636.90
3450130
1980
2617.80
1493.77
664.96
3567000
1981
2685.44
1536.42
517.66
3685760
1982
2648.08
1379.71
455.23
3806280
1983
2623.60
1389.63
462.94
3928900
1984
2737.61
1383.67
526.07
4054330
1985
2852.27
1487.82
509.24
4183000
1986
2872.88
1514.60
414.55
4314670
1987
3046.16
1551.30
441.90
4449220
1988
3186.58
1537.42
535.89
4586650
1989
3324.43
1615.77
645.32
4726920
1990
3327.65
1623.71
606.74
4870000
1991
3435.86
1590.98
616.56
5015220
1992
3629.11
1717.94
782.80
5164390
1993
3855.20
1699.09
1063.37
5316450
1994
3804.96
1527.50
1061.97
5470340
1995
3960.20
1734.80
909.76
5625000
1996
4103.84
1874.66
939.22
5781140
1997
4311.26
1899.45
1094.23
5939470
1998
4438.15
1904.41
1286.42
6098930
1999
4354.41
1724.88
1332.02
6258460
2000
4563.12
1976.29
1708.77
6417000
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Appendix C
Residual Analysis
Table C1. Residual Portmanteau Tests for Autocorrelations for Honduras.
H0: no residual autocorrelations up to lag h
Lags
Q-Stat
Prob.
Adj Q-Stat
1
5.175263
NA*
5.366940
2
16.17972
NA*
17.21789
3
26.58263
0.0464
28.86915
4
42.19295
0.1073
47.08119
5
53.06929
0.2851
60.32195
6
64.92231
0.4443
75.40761
7
78.68488
0.5206
93.75771
8
89.60234
0.6642
109.0421
9
99.52070
0.7945
123.6587
10
114.0310
0.8065
146.2302
11
121.5227
0.9132
158.5695
12
128.4845
0.9682
170.7527
*The test is valid only for lags larger than the VAR lag order.
df is degrees of freedom for (approximate) chi-square distribution

Prob.
NA*
NA*
0.0248
0.0417
0.1093
0.1557
0.1394
0.1712
0.2125
0.1291
0.1921
0.2659

Table C2. Residual Normality Tests for Honduras.
H0: residuals are multivariate normal
Component
Skewness
Chi-sq
1
0.219944
0.225751
2
-0.519464
1.259266
3
-0.031007
0.004487
4
0.729708
2.484875
Joint
3.974378
Component
Kurtosis
Chi-sq
1
1.354238
3.159953
2
2.337021
0.512798
3
0.989673
4.714982
4
2.611976
0.175656
Joint
8.563389
Component
Jarque-Bera
1
3.385704
2
1.772063
3
4.719468
4
2.660532
Joint
12.53777
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df
1
1
1
1
4
df
1
1
1
1
4
df
2
2
2
2
8

Prob.
0.6347
0.2618
0.9466
0.1149
0.4095
Prob.
0.0755
0.4739
0.0299
0.6751
0.0730
Prob.
0.1840
0.4123
0.0944
0.2644
0.1288

df
NA*
NA*
16
32
48
64
80
96
112
128
144
160

Appendix D
Correlation and Multicollinearity Analysis

Table D1. Results for the Pearson Correlation Test of the Guatemala model
variables (t-values in parenthesis).
Variables

lnGDP

lnGFCF

lnEXP

lnLAG

lnGDP

1.00

0.80
(<0.0001)

0.85
(<0.0001)
0.94
(<0.0001)

0.97
(<0.0001)
0.69
(<0.0001)
0.74
(<0.0001)

lnGFCF
lnEXP
lnLAB

0.80
(<0.0001)
0.85
(<0.0001)
0.97
(<0.0001)

1.00
0.94
(<0.0001)
0.69
(<0.0001)

1.00
0.74
(<0.0001)

1.00

Ho: Rho = 0

Table D2. Results for the Pearson Correlation Test of the El Salvador model
variables (t-values in parenthesis).
Variables

lnGDP

lnGFCF

lnEXP

lnLAG

lnGDP

1.00

0.97
(<0.0001)

0.88
(<0.0001)
0.78
(<0.0001)

0.75
(<0.0001)
0.69
(<0.0001)
0.63
(0.0001)

lnGFCF
lnEXP
lnLAB

0.97
(<0.0001)
0.88
(<0.0001)
0.75
(<0.0001)

1.00
0.78
(<0.0001)
0.69
(<0.0001)

Ho: Rho = 0
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1.00
0.63
(0.0001)

1.00

Table D3. Results for the Pearson Correlation Test of the Honduras model
variables (t-values in parenthesis).
Variables

lnGDP

lnGFCF

lnEXP

lnLAG

lnGDP

1.00

0.89
(<0.0001)

0.96
(<0.0001)
0.83
(<0.0001)

0.99
(<0.0001)
0.88
(<0.0001)
0.93
(<0.0001)

lnGFCF
lnEXP
lnLAB

0.89
(<0.0001)
0.96
(<0.0001)
0.99
(<0.0001)

1.00
0.83
(<0.0001)
0.88
(<0.0001)

1.00
0.93
(<0.0001)

1.00

Ho: Rho = 0

Table D4. Results for the Pearson Correlation Test of the Nicaragua model
variables (t-values in parenthesis).
Variables

lnGDP

lnGFCF

lnEXP

lnLAG

lnGDP

1.00

0.66
(<0.0001)

0.52
(0.0027)
0.24
(0.1888)

-0.33
(0.0712)
0.21
(0.2501)
0.13
(0.4953)

lnGFCF
lnEXP
lnLAB

0.66
(<0.0001)
0.52
(0.0027)
-0.33
(0.0712)

1.00
0.24
(0.1888)
0.21
(0.2501)

Ho: Rho = 0
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1.00
0.13
(0.4953)

1.00

Table D5. Results for the Multicollinearity Test of the
Guatemala model.
Number
Eigenvalue
Condition Index
1
3.99986
1.00
2
0.00120
57.78
3
0.00009
206.25
4
0.00007
237.08

Table D6. Results for the Multicollinearity Test of the El
Salvador model.
Number
Eigenvalue
Condition Index
1
3.99750
1.00
2
0.00180
46.10
3
0.00053
86.41
4
0.00008
220.53

Table D7. Results for the Multicollinearity Test of the
Honduras model.
Number
Eigenvalue
Condition Index
1
3.99724
1.00
2
0.00258
39.37
3
0.00015
164.79
4
0.00003
349.59

Table D8. Results for the Multicollinearity Test of the
Nicaragua model.
Number
Eigenvalue
Condition Index
1
3.99636
1.00
2
0.00205
44.14
3
0.00133
54.81
4
0.00026
124.79
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